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GEOPHYSICAL AND LITHOLOGIC LOGS FOR 1979 COAL DRILLING,

THREE RIVER AREA, STARK, BILLINGS, AND DUNN COUNTIES, NORTH DAKOTA

By Michael L. Menge

INTRODUCTION AND ACKNOWLEDGMENTS

During July and August 1979 the U.S. Geological Survey personnel
supervised the drilling of 151 test holes, for a total of 68,236 ft (including
three reruns), in Stark, Billings, and Dunn Counties, N. Dak. The hole locations
are shown on figure 1. Drilling and geophysical logging for each of these
holes was completed by Gregory Drilling Company under contract 14-08-0001-17881.

The purpose of the drilling was to determine the extent and quality of
the coal contained within several Known Recoverable Coal Resource Areas (KRCRA)
and to provide data for classifying additional lands in the public domain.

U.S. Geological Survey personnel collected and described the drill cuttings
that were used for lithologic control on this project. These cuttings were
used in conjunction with the geophysical lggs to plot the lithologic logs in
this report. The lithologic logs do not (except for coal beds) show each
separate stratigraphic unit in each test hole; they show only the major rock
type that occurs in a given interval. All measurements are in feet; to convert
to meters, multiply by 0.3048.

Fieldwork for this project was done by Michael Menge, assisted by Arthur
Banet, Jr., Susan Cook, John Spencer, Mark Hudson, Scott Christensen, and

Leslie Tomac.
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EXPLANATION

® Drill-hole location
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Figure .—-Drill—hole location map, Three River area, Stark,
Billings, and Dunn Counties, N. Dak.
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UNITED STATES GEOLOGICAL SURVEY

_ HOLE NO 1
v SHEET1 OF 1

AREA Three River QUAD NAME Lone Butte SE
DATE STARTED s8-10-79 DATE COMP 8-10-79 COUNTY  Dumn STATE worth Dakota
.S\ ¢ FEL GROUND
LOCATION:SEC. 28 T.148 N, R 97 w. , FOOTAGE LOC. 1605 ft "Co™ 30 ft  wmg | eLev 2135 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE 4—3/4 inch drag ROTARY 340 ft _EOR)NG ——— DEPTH 340 ft
DEPTH TO
DR“_L‘NG AGENCY Gregory Drilling Company DR'LL TYPE‘ Rotary FLuiD Lever 3 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
=
Logging speed- 20 ft/min  Density range: 3 cps DEPTH
340 ft : . 1
a ¢ | Logged depth.. 27~ ~~ Cersity TC. sec 7]
LITHOLOGY z 3 15 100 I
» Gamma ronge- cps  SF sersitivity. mv @ ;
Gomma T.C : 3 sec  Resistance sersitiit _._'12'5 *
.C: ¥y ohms
e TTTTwar ey Tt ol
- - P . - O=r0
soil, sand, silt, clay, unconsol ]
clayst, dk-gy, sli silty -
-0
t, 1t- =
siltst, 8y e e 50—
e o
lignite (70.5-74) -
clayst, med-gy, sli silty .
- 30
sandst, med-gy, fine-grained 100 —
lignite (109-112.5) -
clayst, med-gy, sli silty
-12 -]
clayst, med—gy, sli silty lignite (123 9
sandst, med-brn, calc, well-consol, med-grained -+ 40
clayst, med-gy, mod silty -
lignite (150-156) 15C —
150
clayst, med-gy, mod silty -
siltst, med-gy —1_50
200~
clayst, dk-gy
siltst, med-gy —_
) 70
clayst, med-gy, sli silty i b
clayst, dk-gy to blk, very chnes 250
“~1-80
sandst, lt-gy, fine-grained —
clayst, 1lt-gy, very silty ' -
=90
300
siltst, med-gy, very clayey -
] lignite (319-327.5) —_Ioo
clayst, med-gy, mod silty = ! .
) R .
350 —

U |



UNITED STATES GEOLOGICAL SURVEY _HOLE NO 2
k SHEET1 OF 2
AREA Three River QUAD NAME North Killdeer Mountain
DATE STARTED s8-13-79 DATE COMP 8-13-79 COUNTY  punn STATE North Dakota
.-\ § FEL GROUND
LOCATION:SEC. 29 T.i148 N. R 96 w. A FOOTAGE LOC. 2490 ft "o 2480 ft gy | gev 1945 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 440 ft [CORING ——- DEPTH 440 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUD LEVEL 1 ft
LITHOLOGY RECORDED B M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS: :
Logging speed: 20 tt/min  Density ronge: 3 cos DEPTH
440 ft ; . 1
a ¢ | Logged depth.___ 2~ -+ . Density TCe 2 __sec o
LITHOLOGY z 8 s _ 100 5|8
17} G range: cps  SP sensitivity. mv s [
Gamma T.C - 3 sec  Resistance sensitivivyi_z._-_ionms =
e —
- a O-Rr-o
u soil, 1lt-brn, sand, silt, uncomsol
—
clayst, med-gy, very silty
R i _—IO
=1 siltst, med-gy; high clay content -

- 50 =
clayst, med-gy, mod silty =20
siltst, 1lt-gy; high clay content
sandst, med-gy, calc, well-consol, med-grained 100 =4~ 30
sandst, med-gy, fine-grained lignite (114.5-115.5) 7

- .

- siltst, med-gy lignite (138.5-140) ]

=1 alternate layers of clayst, 150 ~—

... med- d siltst d-
MecTEy, and STIESt, MECTBY  lignite (159-163) .
=1 siltst, lt-gy; high clay content -

_| sandst, med-gy, fine—grained 200_-—60

lignite (212-217) .

=t silest, dk-gy lignite (218-219) -

- clayst, med-gy ) =70
sandst, med-gy, fine-grained ' =

- 250 —

-~ siltst, med-gy —+80

I sandst, med-brn, calc, well-consol, med-grained -

] .

T stltst, med-gy “}-90

-1 . ! 300 —

- lignite (308-309) ! _

- 100

4 clayst, 1lt-gy, very silty
siltgt, med-gy ~

350 ~




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 2

SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:____zo_,n/min

Logged depth:

~

440 ft
15

-

range: cps

TC:

Density range" 3 cps
Density T.C.:___._l'_sec
seP sensifivitw—l_@__ mv

Resistance sensx!ivityl.z_'.ﬁhms

DEPTH

FEET
METERS

L

L

L

siltst,
" clayst,

" clayst,

sandst,
[ siltst,

_:clayst,

med-gy
blk, very cbncs

lignite (365-369)
med-gy, mod silty
lignite (391.5-393)

med-gy, calc, well-~consol, fine-grained
1lt-gys high clay content

lignite (420-424)

dk-gy lignite (435-436.5)

440

s

350

b ot 10]

-
p 120

130

- |40

“Fi50

=160

170

“180

=190

_}e00

210

4. A

]

—-220

] _1

750 =

5
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 3
SHEET1 OF 2
AREA Three River . QUAD NAME Lone Butte SE
DATE STARTED 8-10-79 DATE COMP 8-10-79 COUNTY Dunn STATE North Dakota
GROUND
LOCATION:SEC. 10 Ti47 N,, R 97 w., FOOTAGE LOC. 40 fr T j3q XRE | o700 2495 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY %40 £t ]CORING -— DEPTH 440 ft
’ DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 30 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
| —
Logging speed‘____z_o,.ﬂ/mm Density range: 3 cps DEPTH
440 ft . . 1
o ¢ |Logged depth___ 2"~ —~~ _ Denrsity TC- sec )
LITHOLOGY € 3 G i
%) Gamma range 15 cps  SP sersitvity. 100 mv w 5
=
GammaTC:______ 3 sec Resistance sersulivnyLZ_iohms
=] soil, 1lt«brn, sand, silt, unconsol - e 0=r-0
] sandst, med-brn, fine-grained - -
7 0
- -
- 50—
clayst, med-gy, very silty
-1-20
b -
"] sandst, med-brn, fine-grained h
~ 100~ 30
_| clayst, med-gy, very silty -
- — a0
— sandst, med-brn 150
7 “Fso
h lignite (173.5-182) 7
- clayst, med-gy, mod silty -
. lignite (199-202) 200
lignite (204-206.5)
7 lignite (209-212) -
-1 clayst, lt-gy, very silty =70
J —
- 250 =
J clayst, dk-bran to blk, very cbnecs
T clayst, med-gy, mod silty ]
lignite (296-297) “Foo
— lignite (298.5-301) 300
7 clayst, dk-gy to dk-brn, -
- cbncs, mod silty .
4 lignite (328-329.5) 10
clayst, med-gy, mod silty
350—
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UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 3
SHEET 2 OF 2

LITHOLOGY

Logged depth.

STRIP
LOG

Gomma range-

G TC.

Logging speed:

—20  #t/min

440 ft

15 cos

3 sec

DEPTH

Density range-
Density T.C:

SP sensitivity:

100

Resistance sensnivhylz- Ihms

FEET
METERS

clayst, med-gy, mod silty

siltst, med-gy; high clay
content

clayst, med-gy, very silty

lignite (415,5-417)

clayst, dk-gy, very silty

lignite (368.5-369.5)

440

Y

P

]

o~

R ! K ]

-

-~

K ]

. . -

[—
e

=160

180

=190

200

210

220

750 -~
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1 —— Y Y SR AN S M N Y NI A

[

vt




UNITED STATES GEOLOGICAL SURVEY HOLE NO 4a
SHEET1 OF1
AREA Three River QUAD NAME Lone Butte SE
DATE STARTED 8-9-79 DATE COMP 8-9-79 COUNTY pumn STATE  North Dakota
LOCATION:SEC. 28 T147 N., R 97 W. , FOOTAGE LOC. 625 £t 'ho- 110 fr i | Grev 2480 £t
éIZE AND BIT TYPE: 4~3/4 inch drag ROTARY 60 th?O}'AC(::Z“': . Eg;ﬁ; 60 ft
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary Prulp ever —=
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY ==
REMARKS: Hole abandoned at 60 ft due to complete loss of circulation
No geophysical log run on this hole
|——==
Logging speed: === _fi/mir  Tensity range: T .cps DEPTH
LITHOLOGY % % Logged depth hnbeiesl CTersity -'FC=___':Lsec :, g
N7 G fonge o= 2ps  SP sersitivity . TTT v w E
G 1 TC: - sec  Resistance sersitivityi “""ohms *
soil, lt-brn, sand, unconsol 0]-0
7} sandst, med-brn, fine-grained 10
50—
—-20
10030
—1 40
; 150 =
50
_-60
200
70
250 -4
—~1~80
i %
300
:-IOO
350

YRR



UNITED STATES GEOLOGICAL SURVEY HOLE NO 48
SHEET1 OF 2
AREA Three River QUAD NAME Lone Butte SE
DATE STARTED 8-9-79 DATE COMP  8-9-79 COUNTY Dunn STATE North Dakota
FEL ROUND
LOCATION:SEC. 28 T.147 N., R.97 w. , FOOTAGE LOC. 805 ft  rei 55 ft  pux | frev - 2492 fr
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 460 ft ] CORING — DEPTH 460 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE’ Rotary FLUID LEVEL 88 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS: Hole drilled with air to 460 ft. Due to caving, geophysical log available only for upper
385 ft of hole.
| =
Logging speed- 20 ft/min  Density range: cps DEPTH
385 ft . 1
a ¢ | Logged depth. 2= —> __ Density TC- sec n
LITHOLOGY E S s . x g
» Gamma range’ cps P sersitwitye—_ 100 my w =
=
GammaTC:__ 3  sec Resistance sensnivny._u 2. Sohms
¥
“1 soil, 1t-brn, sand, silt, unconsol 070
-1 sandst, med-brn, fine-grained -
- 0
- clayst, med-brn, very silty -
- 50—
4 sandst, med-brn, fine-grained _-20
-3 —
-1 =
lignite (94-96
_ gnite ( ) |00_1_3o
- sandst, med-brn, fine-grained n
- lignite (116.5-118)
-{ clayst, med-gy lignite (121-122) > g ~
-} siltst, med-gys high clay ] -4 40
- content lignite (138.5-140.5) | ! _
~1 siltst, med-gy T l, 150
. lignite (160-163.5)  jmmm = .
- == }
- clayst, dk-brm, cbnes lignite (171.5-173.5) |juemmem : R
. lignite (175-176.5) ',: -
- siltst, med-gy; high clay 7 |
content { 60
7 L 4 1 lignite (201.5-204) i 200
1 clayst, med-gy, very silty lignite (210-213) i _
- lignite (214-215) g
siltst, med-gys high clay | =]
- content . lignite (230.5-233) =70
1 siltst, 1lt-gy -
pu— 250 =~
- ~-—80
] sandst, med-gy, fine-grained
Fe0
lignite (301-308) 7
71 clayst, dk-gy, very silty -
4 lignite (317.5-322) _
- siltst, lt-gy _-|oo
"] sandst, med-gy, fine-grained - -
- clayst, med-gy, very silty : 350 —
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UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 4B
SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:— 20 __ft/min  Density range: 3

DEPTH
cps

Lagged deprhi___3_8_5_f£.__

Gamma runge-.___.ls cps

G TC. 3 sec

Density T.C R S
SP sensitivi!y:___.____.loo

Resistance sensnivityiz_-_sahms

seC

FEET

my

METERS

clayst, med-gy, very silty

sandst, med-gy, fine-grained
lignite (369-370)
siltst, dk-gy

sandst, med-gy, fine-grained

460

No geophysical log available
for this interval due to caving.

350

“t1=uo

=120

130

450
4140

=150

=160

o

“T-i80

=220

10

o e B«

e BA A

LA Gk e

e W e i e



UNITED STATES GEOLOGICAL SURVEY HOLE NO 3

SHEET 1 OF 2
AREA Three River QUAD NAME North Killdeer Mountain
DATE STARTED s-13-79 DATE COMP 8-13-79 COUNTY Dunn STATE North Dakota
KRK EXK GROUND
LOCATION:SEC. 4 T.147 N, R 96 W. FOOTAGE LOC. 60 fr [ o° 210 fe. . | gley 2280 ft
FOOTAGE TOTAL
SlZE AND BIT TYPE: 10“3/4 inch drag ROTARY 420 ft TCORING — SEPTH 420 ft
DEPTH TO
DRILLING AGENCY: Gregory drilling Company DRILL TYPE: Rotary FLuip LEver 9 ft
LITHOLOGY RECORDED BY s. Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 t1/min Censity range. 3 cps DEPTH
a ¢ | Logged demh_ﬂ_f_t__ Density IC:_____l_sec g:’
LITHOLOGY € g 15 100 I
» Gamma range'—. —~ __ cps SPsersthvity "7  my t.: 'l;
=
GammaTC:____ 3 sec Resistance sersiﬂm,&_sohms
A Omy=0
soil, 1lt-brn, sand, silt, unconsol
siltst, med-gy ' b
s 0
clayst, med-gy, mod silty -
lignite (52.5-56) 30
b 20
4 clayst, med-gy, sii stley - :
. b
100~ 30
sandst, lt-gy, med-grained - {
=1 siltst, lt-grn; mod clay -
. content lignite (128-131) i
- clayst, med-gy, very silty 150 = ;
] ¢
- 50
.= . lignite (170-171) - H
%
- clayst, med-gy, sli silty - §
=60 3
lignite (204-205.5) 200
-1 lignite (208-210) -
clayst, dk-gy
- lignite (220-221) -
- s8siltst, med-gy 70
lignite (236-237)
clayst, dk-gy, mod silty -
lignite (248-250) 250 =
clayst, med-gy, sli silty v
lignite (264-265.5) , T8¢ 1§
7]
clayst, med-gy - %
32
A
“Foo |
- lignite (300.5-302) 300~
clayst, med-gy, sli silty N
- lignite (329-331) =100
lignite (332,5-337) n
- lignite (338-340) f— -
clayst, med-gy, sli silty .'_'..:_:..,[
350—




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 5

SHEET 20OF 2

LITHOLOGY

STRIP
LOG

~

Logging speed:

Logged depth:__ 420 _ft

.__2_(.)_.H/min

15

G

range-

TC

3

cps

sec

Density ronge- 3 cps

DEPTH

Density TC: 1 __ sec
SP sensitivi'y:_.___lgg__ my

Resistance sensuﬁvi'ytﬁ.éohms

FEET

METERS

clayst, med-gy, sli silty

siltst, med-gy; high clay content

1

350

“uo

=120

_}130

140

=150

=160

o

—~180

-190

_fr200

=210

—~220

750 =

12

14 e g A o 4



UNITED STATES GEOLOGICAL SURVEY HOLE NO 6
SHEET 1 OF 2
AREA Three River QUAD NAME North Killdeer Mountain
DATE STARTED s-10-79 DATE COMP  8-10-79 COUNTY  pumn STATE North Dakota
£ FEL ROUND
LOCATION:SEC. 19 T.147 N. R96 W. , FOOTAGE LOC. 2435 ft gt 2540 ft g | oiou"® 2518 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 680 ft |CORING  ——- DEPTH 680 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuiD LEVEL 4 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logqing speed: 20 ft/min  Density range: 3 cps DEPTH
680 ft ; . 1
a o | Logged depth__ “OX 0 Density TC:oo 2 sec 1%
LITHOLOGY 8 5 | 100 518
7 Gommo range" cps  SP sensitivity: mv w 5
Gamma T.C ' 3._._sec Resistance sensmvityfu's ohms -
| R P g _
soil, med-brn, sand, silt, unconsol 00
- sandst, 1lt-brn, fine-grained § = I
- - —
— - 50—
layst, 1t- i1t
4 clayst, gy, very silty lignite (60.5-64.5) - . "
- lignite (67.5-72) » _
> pu—
-l clayst, dk-gy, very silty lignite (85.5-87.5)
-9 . p—
- lignite (102-104) - 1004~ 30
=1 siltst, lt-gys high clay content 5 - .
- ] Leind =40
] ! . i
clayst, med-gy, very silty
— - 150 —
7| sandst, 1t-gy, fine-grained - s P
- -~ —
- -~ a—
—{ clayst, lt-gy to lt-grn, very silty - 200_"60
- } - -
- b p—
- e =70
- - _
sandst, med-gy, fine-grained
- - 250 —
- n -—80
_] siltst, med-gy; high clay -
content lignite (274.5-277) =
-1 Y -
“] siltst, med-gy - 4
— : - 300 -~
- lignite (308-311) . - R
-1 clayst, dk-gy to blk, cbncs, U - _
4 very siley lignite (328-331.5) - 100
siltst, dk-gy
1 lignite (340-341.5)  pue - .
. siltst, med-gy iy -~ 350 —

e et

e i



UNITED STATES GEOLOGICAL SURVEY HOLE NO 6

SHEET2 OF 2
REMARKS:
Logging speed'__zo_,ﬁ/min Density ronge'_______3 cps DEPTH
680 ft ) 1
@ o | Loggeddepthe_ ~~ =  Denmsity TC: = sec 7]
LITHOLOGY z g 15 100 o b
w Gommoronge-______~  cps SPsensitivity:___"7° mv w =
Gamma TC.: 3 sec  Resistance sensnivnylz'sohms =
350=
siltst, med-gy
sandst, med-gy, med-grained, calc T
clayst, dk-gy, very silty lignite (374-~376) -
clayst, dk-gy -
=120
siltst, med-gy 400
lignite (426.5-432) =130
-
clayst, med~gy, mod silty
450 —
lignite (457-458.5) =140
clayst, dk~gy, cbncs lignite (462-466.5)
lignite (472.5-474)
siltst, med-gy
siltst, med-gy; high
clay content
lignite (509-510.5) -
siltst, lt-gy “Fi60
lignite (530-532) =
clayst, lt-gy, mod silty 7
550
=170
siltst, med-gy ]
“T=180
600
layst, dk-~
clayst, dk-gy, very sty 1ienite (607-611) N
clayst, dk-gy
lignite (621.5-623) 190
siltst, lt-gy
sandst, med-gy, med-grained, calc 650 —
clayst, med-gy, very silty 200
lignite (667.5-668.5) -
clayst, dk-gy, very silty _
-$—2i0
700 =
“}-220
750 -

14




UNITED STATES GEOLOGICAL SURVEY HOLE NO 7
SHEET1 OF2
AREA Three River QUAD NAME North Killdeer Mountain
DATE STARTED 8-10-79 DATE COMP 8-10-79 COUNTY  pumn STATE  North Dakota
F FEL
LOCATION:SEC. 28 T.147 N., R.96 W, , FOOTAGE LOC. 15 ft oo 180 ft  xau | crey 2600 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4=~3/4 inch drag ROTARY 690 £t ] CORING — DEPTH 690 ft
DEPTH TO
DRILLING AGENCY: gGregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 7 ft
LITHOLOGY RECORDED BY L, Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
:j
Logging speed‘_._._z_Q__H/mm Censity range: 3 cps DEPTH
a o | Logged depth___689 ft  Density TC: 1 sec 0
LITHOLOGY g 8 o I
" Gamma range’ 15 cps SP sensmvury-_____loo mv w 5
Gamma TC.: 3 ___sec  Resistance sersitivityd2: 3_ohms *
soil, lt-brm, sand, silt, clay, unconsol 00
clayst, med-brn, very silty i
e I
; -
50 —
I
sandst, med-brn, fine-grained -*_20
tog—f~ 30
clayst, dk-gy, sli silty _
clayst, med-gy, mod silty
siltst, med-gy ' 40
clayst, med-gy, mod silty -
clayst, dk-gy . 150 —
ligntte (157-160) _
clayst, dk-gy, mod silty 50
sandst, lt-gy, calc, fine-grained, well-consol I
clayst, med-gy, mod silty
clayst, dk-gy, sli silty - 60
200+
siltst, med-gy; high clay content . _
1
i =70
clayst, dk-gy, sli silty ' -
clayst, dk-brn lignite (245.5-249) § 250 —
siltst, med-gy —1-80
B ——
clayst, med-gy, very silty - 90
300
siltst, med-gy i -
=100
sandst, lt-gy, fine-grained, calc -
350 -

15
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 7
SHEET 20F 2
REMARKS:
Logging speed:i2Q _ ft/min  Density range’ 3 _cps DEPTH
LlTHOLOGY g 8 Lagged depth: 689 ft Density TCi 1 sec - &’
R a range- 15 cps SP sensitivity:_.LO_Q_ mv ‘é E
Gamma TC.:_3 __ sec Resistance sen5||ivi'y=12~50hms =
3501
“F-uo
.
sandst, lt-gy, fine-grained, calc 120
J 400
i
i -
‘ —
' 30
450~
-t—i40
clayst, med-gy, sli silty ]
clayst, med-gy, very silty -1
i 150
clayst, dk-gy, sli silty 500 =
clayst, med-gy, mod silty } -
' 1160
layst, dk- .
crayst, dk-gy lignite (538-539.5) _
lignite (542-545)
clayst, dk-gy, sli silty ) 550~
lignite (555.5-557 -
clayst, med-gy, sli silty gnite ( ) S
siltst, med-gy ]
clayst, med-gy, mod silty i =
i 595.5 ! T
lignite (595.5-597) H 600~
clayst, med-gy, mod silty _
clayst, med-gy, sli silty lignite (624-626) 4-:90
sandst, lt-gy, med-grained, calc, well-comsol
clayst, dk-gy, sli silty =
lignite (647.5-648.5) 650
lignite (652-653) =200
lignite (656-657) -
clayst, med-gy, mod silty -
z ~—= -—=210
TD
690 700
“F220
750 ~
16
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UNITED STATES GEOLOGICAL SURVEY

HOLE NO 8aA

SHEET1 OF 1

AREA Three River QUAD NAME Lost Bridge

DATE STARTED 8-13-79 DATE COMP 8-13-79 COUNTY Dunn STATE  North Dakota
LOCATION:SEC. 3¢ T.147 N.,R 95 W., FOOTAGE LOC. 160 ft "3‘3’5 945 ft ’f&t gﬁg‘\j“f’ 2408 ft
SIZE AND BIT TYPE:  4-3/4 inch drag o B0t Jeamme = o 80 ft
DRILLING AGENCY: Gregory Drilling Company | DRILL TYPE:  Rotary PLUD LEVEL ==

LITHOLOGY RECORDED BY

S. Christensen

GEOPHYSICAL LOGS RECORDED BY

REMARKS:

Hole abandoned at 80 ft due to complete loss of circulation
No geophysical log run on this hole

LITHOL

oGY

STRIP
LOG

Logging speed: === _ ft/min

Logged depth.__ =7~

Gamma range: cps

GommaTC:_ “===  sec

cps

DEPTH ?

Density range:

Density TC.: sec

SP sensitivity_____ "7~ mv

Resistance senrsitivity,~==_ohms

FEET
HAETERS

soil, lt-brn, sand, unconsol

clayst, med-brn, very silty

sandst, med-brn, fine-grained

no return, probably sandst

D
80

O=y=0

40

- 50

b= 70

P~ 90

- 100

350 ~

17
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 8B
SHEET 1 OF 2
AREA Three River QUAD NAME Lost Bridge
DATE STARTED 8-13-79 DATE COMP 8~13-79 COUNTY  Dumn STATE  North Dakota
).5.2 8
LOCATION:SEC. 34 T147 N, R 95 W. FOOTAGE LOC. 140 £t X gg0 ge I | GROUND 2405 fr
. _ FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 560 ft | CORING J— DEPTH 560 ft
DEPTH TG
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUD LEVEL 5 ft
LITHOLOGY RECORDED BY s. Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
| =
Logging speed 20 ft/min  Censity range: 3 cps DEPTH
a ¢ | togged deoth_._5_59_ .ft_ _  Dersity TC.c _.___.__1 sec 7
LITHOLOGY Z S 5 g
% | Gammoronge— 15 cps P sersiwity———_ 100 my § E
Gamma TC'.l.. 3 _sec  Resistance sersitivity 3_ohms =
soil, lt-brn, silt, clay, unconsol ' . e Q=y=0
clayst, med-brn, very silty
lignite (14-15) =
clayst, med-brn, very silty -
~ i T
sandst, med-brn, fine-grained -
50 =1
p-20
clayst, med-gy, mod silty .
100~ 30
ciltst, mcd-gy
-t-40
sandst, med-gy, fine-grained ]
15C =
“T-s0
clayst, dk-brn to blk, cbnes -
siltst, dk-gy; high clay content ——60
i | 200—
lignite (205.5-215.5) é —
clayst, dk-brn lignite (219.5-220.5) : _
clayst, dk-gy, sli silty 70
lignite (235-237.5) 7]
sandst, med-gy, fine-grained 250 —
- -1+80
clayst, dk-brn lignite (264-265.5)
siltst, med-gy$ high clay content h
' T
lignite (297.5-304.5) 300 —
lignite (305.5-307)
clayst, med-gy, very silty 7
clayst, dk-gy -
100
lignite (329-333) 4
clayst, dk-gy, mod silty
i
350 —




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 8B

SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:n20__ tt/min

Logqged depth:

~

15

range-

Gamma T.C.

3

559 ft

cps

sec

DEPTH

Censity range: 3 cps
Density 1’.(:.:.______.__1 sec
SPsensitivity_____ 100 _mv

Resistance sensnivnyt__iohms

FEET
METERS

clayst,

clayst,

clayst,

clayst,

siltst,

clayst,

clayst,

clayst,

med-gy, mod silty

med-gy, very silty

lignite

1t-gy, mod silty

lignite

lignite
dk-brn, sli silty

1t-gy; high clay content

lignite
dk-gy, sli silty

lignite
dk-gy, very silty

med-gy, mod silty

(414-415)

(466-467)
(468-480)

(51>.5-517.5)

(533-534)

350

-0

“Feo

—130
-

—+—140

=150

=160

_—I?O

- ~}-180

=190

||

650 —
200

—t=210

1220

75Q =

19

[ U———
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 9
SHEET 1 OF 2
AREA Three River QUAD NAME Lone Butte SE
DATE STARTED 8-9-79 DATE COMP 8-9-79 COUNTY Dunn STATE ~North Dakota
FNL FEL GROUND
LOCATION:SEC. 2 T146 N, R 97 W., FOOTAGE LOC. 30 £t gk 2375 £t  xux | erev . 2490 ft
FOOTAGE TOTAL
SlZE AND BlT TYPE 4"3/4 inch drag ROTARY 440 ft [COR!NG —— DEPTH 440 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 6 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
—
Logging speed 20_#1/min  Cersity range 3 cos DEPTH
a ¢ | Logged depm_AO_f_t__ Density TC- L sec 7]
LITHOLOGY z 3 ) i I
»n Gemmo range’.___l_i__cps SF ser*smvl'y...._.“.‘.._o_g__mv w I
. a 12.5 2
— Summag TC = sec  Resistance sersitivity: ohms
soil, brn, sand, silt, uncomnsol T O=1-0
-
sandst, med-brn, fine-grained i
clayst, lt-gy, very silty 0
siltst, med-gy -
clayst, med-gy, mod silty 50—
siltst, lt-gy
clayst, dk-gy, cbncs L 20
clayst, med-gy, very silty -
lignite (102-105) 100—~30
silt3t, red-gy; high clay
content lignite (125-126.5) .
clayst, dk-gy, mod silty -1 40
? lignite (137-139)
iltst d- =
SESE8E, meCTEY lignite (147.5-149) 56
clayst, lt-gy, sli silty
“Ts0
—
siltst, med-gy _—60
200 —
)
sandst, lt-gy, fine-grained
i - 250 =
clayst, dk-gy, sli silty lgnite (251-254)
lignite (261-263) —+-80
siltst, med-gys high clay -
content lignite (279-281)
lignite (282-283.5) ]
I
clayst, med-gy, mod silty 200
o
lignite (321.5-329) ~-t00
clayst, dk-gy -
’ lignite (332-338)
clayst, med-gy, mod silty -
350 =

e
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 9
SHEET 2 OF 2
REMARKS:
Logging speed' 20 #1/min i Density range'—_____3__cps DEPTH
S o | Logged depthr___l'ig_f:t__ Density TCi 1 e ]
LITHOLOGY zg|™ o
v Gamma range- 15 cps SP sensi!ivii)n.__l_oo__ my w I
Gamma TC,'______}__sec Resistance sens:ﬁwiy:}}’_ﬁ)hms 2
-1 - e 350
] clayst, med-gy, mod silty
i e J= . T
| siltst, med-gy lignite (362.5-363.5) 1o
i sandst, med-gy, fine-grained lignite (374.5-376)
T 20
—{ clayst, med-gy, sli silty 400~
- ; -
-1 lignite (430-431) -
siltst, dk-gys high clay | 50
T content : - -~
- clayst, lt-grn, very silty H %7: Covvs -
—{ : - — 450
B ¥ e o e — brm e ~1—140
. -
= -
b | 50
- $00—
1 : -
: “+-60
= 550~
. 70
7 =180
pum 600
“Ti90
— 650 —
j =200
J -
- —
- 210
- 700 ~~
“}-220
. - 750 =

21

[r——p—

s

g

v e e e



UNITED STATES GEOLOGICAL SURVEY HOLE NO 10
SHEET 10F 2
AREA Three River QUAD NAME Killdeer Mountains
DATE STARTED  8-9-79 DATE COMP 8-9-79 COUNTY  pumn STATE North Dakota
FNL FEL GROUND
LOCATION:SEC. 26 T.146 N.,R. 97 w. , FOOTAGE LOC. 1175 ft o 168 ft ymu | gley 2642 ft
FOOTAGE TOTAL
S|ZE AND BIT TYPE: 4"3/4 inch drag ROTARY 565 ft JCOR\NG — DEPTH 565 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUD LEVEL 12 ft
LITHOLOGY RECORDED BY M, Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
=
Logging speed 20 ft/min Density range: 3 cps DEPTH
a o | Logged depth;_s'_ei.ﬁ'—.“ Density TCi 1 sec o
LITHOLOGY z 8 5| &
73 Gamma ronge: 15 cps  SP sensitivity. 100 W ;
b
G TC: 3 sec  Resistance sensitivity___ D _ochms
=| soil, med-brnm, silt, clay, unconsol . ST oTE o 00
. == ]
giltst, med-brn
1 clayst, med-gy, mod silty ‘ _—'o
|
- 50 =
- siltst, med-gy _—20
. lignite (79-86) -
- clayst, dk-brn _
- 100 -~ 30
d oy
- i _
_| sandst, 1lt-gy, fine-grained 0
- 150 =
T “Ts0
- lignite (172-~173.5) -
- clayst, dk-gy, mod silty lgnite (175.5-177) .
- siltst, med-gy -
=60
1 clayst, dk-gy, mod silty 200—
siltst, med-gy : m
— ‘ —
- p ! o
- PN 250
1 [l ~-80
sandst, lt-gy, fine-grained ::'_": . -

- :..:‘ .." —--90
- - - 100
clayst, dk-gy, very silty lignite (333.5-337) [yl _J

clayst, dk-gy, mod silty ) gnite (339-342.5) - — — -

e

R

e



REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO

10

SHEET 2 OF 2

~

LITHOLOGY

STRIP
LOG

Logging speed:'__20___ft/min
Logged depth 364 ft
15 cps

Gamma TC 3 sec

Gamma range.

Oensity ronge‘—.__.3
Density €1
100

cps
sec
SP sensitivity my

Resistance sens.oimy:__s_ohms

DEPTH

FEET

METERS

clayst,
clayst,

clayst,

siltst,

sandst,

clayst,

clayst,

clayst,

dk-gy, mod silty
dk-gy, sli silty

med-gy, sli silty

med-gy

med-gy, fine-grained

med-gy, mod silty

dk-gy, sli silty

dk-gy, sli silty

clayst, dk-brn

clayst,

med-gy, mod silty

lignite (352-353.5)
lignite (361.5-363)

lignite (499,5-502)

lignite (513.5-518.5)
lignite (520-523)

lignite (533-538.5)

140

150

=160

7

— 180

=190

—-200
-

—~-210

220

750 —

23



UNITED STATES GEOLOGICAL SURVEY

HOLE NO 11

SHEET 1 OF 2

AREA Three River QUAD NAME Pete's Creek
DATE STARTED 8-4-79 DATE COMP  8-4-79 COUNTY  Dumn STATE North Dakota
LOCATION:SEC. 28 T.146 N., R97 w. , FOOTAGE LOC. 2415 £t Tor 1790 £t ‘rar | ey 2545 fe
SIZE AND BIT TYPE:  4-3/4 inch drag ST 700 e Teomms o e 400 fe
DRILLING AGENCY: Gregory Drilling Company | DRILL TYPE:  Rotary PLuib LEveLS6 ft

LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS: ’
1=
Logging speed._.z.o___.ff/min Censity range- 3 cos DEPTH
a ¢ | Logged depth«_lg.g__f_t.____. Cersity T 1 sec »
LITHOLOGY z S 15 . 100 bl &
W Gamma range cps SP sersihivity. my E u'—.r
=
Gamma TC :____3._.sec Resistance sers-rivny;_s.ohms
- Lo O,T_O
soil, med-brn, sand, silt, unconsol . s
(’—'7 i
siltst, med-brn ‘ .
3 -- —
P10
* oy -
sandst, med-brn, fine-grained ‘ ?
50~
B lgnite (56-61.5) -
=~ 20
siltst, med-brn; high clay content
00—~ 30
- clayst, dk-gy, mod silty lignite (112.5-113.5) -
40
-4 clayst, med-gy, very silty i —
N 150 ==
o
- sandst, med-gy, fine-grained -
lignite (194-195.5) 60
2004
clayst, med-brn, very silty '
) lignite (215-218.5) . i
- clayst, dk-gy, cbncs lignite (221-225) i _
| 4o
clayst, med-gy, mod silty _
lignite (249-250.5) — 250 —
clayst, lt-gy, very silty
sandst, med-gy, fine-grained [~ 80
clayst, med-gy, mod silty I
sandst, dk-gy, fine-grained 7]
i » GkTEy & lignite (289-294) -
clayst, dk-gy 90
> dk-g lignite (301.5-303) | | ) 300
T | -
siltst, med-gy o 1
) iy f )i L 100
lignite (333-335) = ]
| clayst, dk-brn, cbnecs lignite (338-341) E i |
clayst, med-gy, mod silty ety
R - 350 ~

VA g e 3

e =
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UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 11

SHEET 20F 2

LITHOLOGY

STRIF
LOG

Logging speed 20 __ft/min
Logged depth 399 ft
15 cps

Gamma TC o 3 sec

G range-

Density range'—.— 3 __cps
Density TCioe 1 sec

100

SP sensitivity- my

Resistance sensnivityr_.'?_ohms

DEPTH

FEET

METERS

clayst, med-gy, mod silty
lignite (357-362)
lignite (363,5-366)

clayst, dk- cbnés
yor, SR8 lignite (368,5-371,5)

clayst, med-gy, very silty

siltst, med-gy

TD
400

150

=160

o

180

=190

_F200

—210

=220

750 —

C e m e e o



UNITED STATES GEOLOGICAL SURVEY HOLE NO 12

SHEET 1 OF 2 ‘
AREA Three River QUAD NAME Oakdale §
DATE STARTED 8-9-79 DATE COMP 8-9-79 COUNTY Dunn STATE  North Dakota
EXX XXX GROUND
LOCATION:SEC. 8 T.146 N., R. 95 W, FOOTAGE LOC. 120 ft ‘[’ 10 £t Lol | ecev 2378 ft
FOOTAGE TOTAL
S'ZE AND B'T TYPE’ 4’3/‘0 inch drag ROTARY 480 ft ICORWG — CEPTH 480 -ft
DEPTH TC
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 4 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
5
Logqing speed 20 ft/min Cersity range: 3 cps DEPTH
a o | Logged depth_ 479 ft  pensity TCi— 1 sec )
LITHOLOGY g 8 | g
- » Gamma mnge'_L5 cps  SP sensmv»ty-___.___lﬂ._mv w m
s
Gamma T.C: _ 3 sec FResistance sersttivity___3_ohms
-1 soil, 1lt-brn, sand, silt, unconsol o LTI T O=p=0
sandst, med-brn, fine-grained : .
- K _—lo
-1 clayst, med-gy, very silty - - :
71 clayst, med-gy, mod silty - —_20
- . lignite (80-81) - - :
lignite (84-87) z
- - - - H
clayst, dk-gy, sli siley  Llignite (88-89) :
- - o3 | |
| siltst, med-gy; high clay content -~ _ M
i
¥
_| sandst, med-gy, fine-grained - 1
lignite (134-137) E
sandst, med-gy, fine-~grained i §
— - 15C — :
. . !
clayst, dk-gy, mod silty - 150 {
i - . b
-1 sandst, med-gy, med-grained, calc . -~ - %
-} clayst, dk-gy, mod silty S — o Z
] lignite (202-208) - 200 g
1 siltst, dk-gy lignite (210-211) - -
1 clayst, med-gy, mod silty - - ’
- e 70
B lignite (236-238) - }
clayst, dk-gy, mod silty { -
= - ¢ 250 -
~ siltst, med-gy ™ g0
- . ; N
clayst, dk- i
- yeb, c8y lignite (279.5-282.5) - . _
| clayst, dk-gy - :;;
_ lignite (291-301.5) - y 0 -0
‘,' —
J clayst, dk-gy, sli silty - i
lignite (314-316) 7
- clayst, dk-b .
cays m lignite (320-325) ~
4 c¢layst, dk-brn - - 100 :
clayst, med-gy, sli silty - i
sandst, med-gy, med-grained -1 1§
i Lo wd |




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 12

SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:

_..___..20 _ft/min

Logged depth:__ 479 ft

Gamma range.

~

TC

15

3

cps

sec

Density ronge'___.l_cps
Density T.C: 1 sec
sP sensiﬁvi!y:.____.m_. mv

Resistance sensntivnty=_5-ohms

DEPTH

FEET

METERS

sandst,
clayst,

sandst,

clayst,

clayst,

clayst,

siltst,
clayst,

clayst,

med-gy, med-grained . _
dk-brn, sif silty  Lignite (353-356)

med-gy, fine-grained
lignite (373-374)

med-gy, mod silty
lignite (390.5-392)

lt-gy, very silty

dk-gy, sli silty

med-gy
dk-gy, mod silty

1lignite (460.5-472)
dk-gy, sli silty

350

— |10

T-120

130

140

}-150

=160

_-I7O

180

190

200

—210

1220

750 =

27
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 13
SHEET1 OF 2
AREA Three River QUAD NAME Oakdale
DATE STARTED 8-8-79 DATE COMP 8-8-79 COUNTY  pumn STATE North Dakota
XXX FEL GROUND
LOCATION:SEC. 30 T.146 N. R 95 W. FOOTAGE LOC. 50 £t Tl 200 e¢ . | 3%20 2305 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag - RGTARY 420 ft | CORING  =——= CEPTH 420 ft
DEPTH T
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUIC LEVEL 6 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
| =
Logging speed 20 ft/min  LCersity rorge 3 cps DEPTH
420 ft . 1
a ¢ | Logged depth___ T2 =% = Cersity TCo. = ___sec w
LITHOLOGY 8 s ' 100 il
w Gamma ronge” crs  SPsersitiwity_ MM my w =
- .S
Gommo TC - 3 _sec  Resistance sersnimy_s._)hms
- T T . P
~} soil, 1lt-brn, sand, silt, unconsol Sl Te g O0=y-0
_J siltst, med-gy iy )
1 R | T
-1 :'_- ',.' 3 i -t
_4 sandst, lt-grn, calc, fine-grained {
T 50—
o ' o
- igni -72, : . .
siltst, dk-gy, cbncs 1123122 82_77)5)
o clayst, brm, cbnes lignite (79.5-80.5) : : -
T clayst, med-gy, sli silty : . ’ = _
- - - 100 =4~ 30
- wignite (109-110; 3 -« . .
clayst, dk-gy, sli silty - _J
7 lignite (122-125) —
T c1ayst, med-gy, very silty ciy ’ 140
= lignite (142-143.5) : h —
—— ° y . N . Psc__‘
-1 clayst, med-gy, sli silty : —1.50
siltst, lt-gy R
.. =60
- . 200~
- clayst, dk-gy, very silty by .
lignite (212-221) , 7]
lignfte (225.5-227) |omoed ' 7
- lignite (229-232,5) . =70
—4 clayst, med-gy, s8li silty ; 250 —
] lignite (263-264) : i
-1 clayst, dk-gy, very silty, chncs I
_ lignite (276-277)
siltst, lt-gy; high clay content ) “Foo
- ; 300 —
< clayst, med-gy, mod silty _
- - 100
- lignite (338.5-340)  prm—m ‘ A
clayst, med-gy, sli silty ot .

N -

Stipras

B sty s 3 2y e
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 13
SHEET 2 OF 2
REMARKS:
Logging sDeedt___z__o .f1/min  Density range: 3 cps OEPTH
. 420 ft . 1
S o | Logged depth: Density T.C: sec 0
LITHOLOGY z 8 .|
» Gomma range: 15 cps SP sensirivity:_____m__. mv w =
Gamma TC.:.._;.sec Resistance sensitivity: 5_ohms z
- -y 350
-1 clayst, med-gy, sli silty - =
- . -
. lignite (374-380.5) s .
| siltst, med-gy . - 3
1 —
-] clayst, dk-gy, very silty X ' - } 120
lignite (401,5-403,5) . ‘ /, 400
. siltst, med-gy [ - i<, -
R —t e} . G:‘«. :-“ < . i ":h}f-: . _
mapsfm e,
i TD -~ 7 T i
420 [T OO O R R
p— 450
- 4140
. “F150
- 500 =
- “T1-t60
- 550 -
—4 _—|70
h -+ 180
- 600
. -
00
“ -
. 650 —
- _—200
- =210
= 700 -
7 220
- T T T s e e e e 750 =
29
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 14
SHEET1 OF 2
AREA Three River QUAD NAME Dunn Center NE
DATE STARTED 8-14-79 DATE COMP  8-14-79 COUNTY  pumn STATE North Dakota
h.o & GROUND
LOCATION:SEC. 18 T146 N., R 93 W. , FOOTAGE LOC. 28 fe 20 30 g X | SFOY 2322 fe
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 440 ft [CORING —-- DEPTH 440 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuiD LEver 17 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY  J. Wald
REMARKS:
Logging speed 20 ft/min  Censity range: 3 cps DEPTH
440 ft . 1
a o |loggeddepth___ "7~ -~  Density TC- sec %)
LITHOLOGY E 3 ] &
7 Gamma range 15 cps SP sensmvny.__.._LQO__mv w G
Gamma TC: 3 sec  Resistance sersitivity: 5 _shms 17
T orag Lo M
soil, lt-brn, sand, unconsol o T 010
siltst, med-gy; high clay content hn
L F0
sandst, med-gy, calc, med-grained h 50—
20
30
=1 siltst, med-gy 100 =
lignite (121-128) 7
clayst, dk-gy, mod silty e
siltst, med-gy 150 —
P50
sandst, med-gy, fine-grained
_ lignite (185-190.5) -
clayst, dk-gy, cbnes lignite (194-197) o
200
—
siltst, med;gy 7
70
el lignite (248-25%1) 250 —
clayst, dk-gy, very silty lgnite (254-259)
clayst, med-gy, mod silty —T-80
sandst, med-gy, fine-grained 7]
clayst, lt-gy, mod silty a0
300
- siltst, med-gy -
ToT 100
- clayst, med-brn, cbncs lignite (334.5-337) -
lignite (340.5-349.5)
350 -

30

P



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 14
SHEET2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:

Lagged depth:
Gamma range-

Gamma TC.

20

15
3

ft/min
440 ft

cps

sec

3 cps | DEPTH

Density range"
Density T.c;_____l sec

SP sensitivi?yi_..__lgg_._ mv

FEET
METERS

Resistance sensitivity: 5 ohms

clayst, med-gy, very silty
lignite (374-377)

clayst, lignire .(380.5-382)

med-gy

siltst, med-gy

lignite (400-401)
sandst, lt-gy, fine-grained

siltst, med-gy

-
aoprlin

{
{

350

10
i )
130
140

“Fi50

=160
550
_LITO

—+180
“Ti00
_F200
4200

1220

750 =

st e e

31

s
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 15

SHEET 10F 2
AREA Three River QUAD NAME Dunn Center NE
DATE STARTED  8-14-79 | DATE COMP  8-14-79 COUNTY  Dumn STATE.  North Dakota
ARX XX o
LOCATION:SEC. 28 T146 N., R 93 W. , FOOTAGE LOC. 72 ft  J° 1360 fr "1 | JEouNe 2255 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 505 ft[corinG —-— DEPTH 505 ft
DEPTH TC
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 15 ft
LITHOLOGY RECORDED BY M, Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
=
Logging speed 20 ft/mn  Cersity range: 3 cps DEPTH
a o | Logged depth.__ 505_ft Cersity TCooo 1 sec )
. LITHCLOCY -Z g 5 100 i z
%) Gammarange'— 12 cps SPsensitivity. 1Y v w =
H
Gemmg T.C 3 sec  Resistonce seosnivity'lz-s chms
1 soil, med-brm, silt, clay, unconsol Qwy~0
clayst, med-brn, very silty 7
1 lignite (22,5-24) -
| clayst, med-gy, mod silty =10
- 50—
lignite (52-59) 0
clayst, dk-gy, sli silty —,.20
= —
7 siltst, med-gy =
- 100=f" 3V
] lignite (105.5-113.5) -
-] clayst, dk-brn ]
- clayst, med-gy, very silty ]
lignite (134-135) = 40
7] clayst, med-gy, mod silty -
a clayst, dk-gy
150
7] lignite (168.5-174) -
| clayst, dk-brn lignite (179-180) B
-1 clayst, med-gy, very silty —
60
- 200—
- sandst, med-gy, fine-grained =70
pu 250 -
] —-s0
] clayst, dk-gy lignite (272-274.5) -
-~ clayst, dk-gy N
N lignite (282-290) ¢
lignite (291-296) =90
1 clayst, dk-brn, sli silty 300 -
B -
A siltst, med-gy; high clay content
- b~ 100
¢ -
i i i
clayst, med-gy, sli silty 1
- 350 — i

1



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO

15

SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:i 20 ft/min

~

15

~

a range-

a TC:

3

Logged depth__ 203 ft

cps

sec

DEPTH

Density range- 3 _cps
Density TC:o__ 1 sec
SP sensitivity 100 my

Resistance sensxtiviiy’l_.zéohms

FEET

METERS

clayst,

clayst,
clayst,

clayst,

clayst,
clayst,

clayst,

siltst,

clayst,

siltst,

med-gy, sli silty

1t-gy, very silty
dk-gy, sli silty

ltgnite (377.5-384)
dk-gy, sli silty

med-gy, very silty
dk-gy, sli silty

lignite (415-424.5)
dk~brn, sli silty

med-gys high clay content

med-gy, mod silty

med-gy .

b— 110

20

130

=140

“F 50

- 160

_-—I70

180

-190

4200

210

—220

750 =

33
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 16

SHEET 1OF2
AREA Three River QUAD NAME Pete's Creek
DATE STARTED 8-5-79 DATE COMp  8-5-79 COUNTY  Dum STATE  North Dakota
LOCATION:SEC. 8 T.165 N, R97 W,  FOOTAGE LOC. 670 fr G 25 DR | SRoU 605 e
SIZE AND BIT TYPE: 4-3/4 inch drag TR T CT hepra 476 £t
DRILLING AGENCY: Gregory Drilling Company | DRILL TYPE: Rotary O JeveL 5 £t

LITHOLOGY RECORDED BY L. Tomac

GEOPHYSICAL LOGS RECORDED BY J. Wald

REMARKS:

F Logging speed- 20 ft/min Cersity range: 3 cps DEPTH 1
475 ft : 1
a o | Logged depth__ 372 L = Dersity TCooo 2 __sec o
LITHOLOGY Z 9 o &
H % e range’ 15 cps  SPsensitvity_ 100 my g E‘j
. =
Gamma T.C : 3 sec  Resistonce sersitivityi2___ohms
e N e
soil, 1t-brn, sand, silt, clay, uncomnsol N 0-1-0
. i -
sandst, med-brn, fine-grained i -
; . -
50 =4
- clayst, dk-brn, sli silty -
giltst, med-gys; high clay content P~ 20
clayst, dk-gy, mod silty
- siltst, med-gy -
-1 clayst, dk-gy, mod silty .
i 100——30
3 )
~{ sandst, lt-gy, fine-grained - 40
15C =
50
clayst, dk-gy, sli silty 1
-~ clayst, med-gy, very silty -
clayst, med-gy, sli silty I
: -
clayst, med-gy, very silty 60
200~
B lignite (207.5-209) _
clayst, dk-gy, sli silty {
lignite (226.5-231) 70
lignite (232-236) ]
- clayst, dk-gy, sli silty —
250 =
-1+-80
T clayst, med-gy, mod silty —~
1]
—
=90
300~
a lignite (307-310)
clayst, dk-gy, mod silty =
- clayst, dk-gy, mod silty Hgnite (314-315) _
lignite (323,5-328) L 100
clayst, med-gy, mod silty =
siltst, med-gy -
350 —

N




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO 16

SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:__20___ft/min

Logged depth:
Gommo range:

Gamma TC.:

3

475 ft
15

cps

seC

Density ranqe‘______3_cps
Density TCi— 1 sec
SP sensitivity______100 _my

Resistance sensitivity. 5 ohms

DEPTH

FEET

METERS

clayst,

clayst,
clayst,

clayst,

clayst,

clayst,

clayst,

clayst,

dk-gy

dk-brn
med-gy,

dk-brn

med-gy,

med-gy,

med-gy,

lignite (354.5-359)
lignite (361-366.5)

very silty
lignite (391-392)

mod silty

very silty

mod silty
lignite (460,5-466)

dk-gy, sli silty

350

— 110

- 120

30

— (40

“Fi50

160

70

= (80

=190

=200
-

210

=220

750 ~

35

'
3
i
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 17
SHEET 10F 2
AREA Three River QUAD NAME Grassy Butte SE
DATE STARTED 8-4-79 DATE COMP 8-4-79 COUNTY Dunn STATE North Dakota
XRXIX GROUND
LOCATION:SEC. 14 Tisa5 N., R. 97 w., FOOTAGE LOC. 105 fe  “fg 10 £t rwL | ELEV 2520 ft
FOOTAGE TOTAL .
SIZE AND BIT.-TYPE: 4-3/4 inch drag ROTARY 440 ft JCORING  ——x DEPTH 440 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 9 ft
LITHOLOGY RECORDED BY L, Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed- 20 ft/min  Density range: 3 cos DEPTH
. 439 ft . . 1
a ¢ | Logged depthi____"27 ~~ = Density TColl > sec %]
LITHOLOGY & 9 & i
e - 1 Gamme runqe'__li__cps SP sensivwdy____l_Qﬁ_.mv E_JJ E
Gamma T.C: 3 sec  Resistance sersnivicys__._iohms =
soil, med-brn, sand, unconsol 0=—p-0
sandst, med-brn, fine-grained
0
siltst, med-gy: high clay content ' a
. 50—
clayst, med-gy, mod silty . e . _-20
lignite (77-78) g ’ ; -
clayst, med-gy, very silty ———— 100 =430
lignite (125.5-128) |jumeiieinn
= ' 9o
clayst, dk-gy, sli silty - i _
lignite (146.5-153) | i : 150
P “T-s0
clayst, med-gy, very silty .__‘::_'_ : —
e 60
et : 200
sandst, med-gy, calc, fine-grained i - ’ 470
SRR . : 250 —
A °
AR ' ’ =180
i ‘ B
clayst, med-gy, very silty .‘__‘Z“_‘J A ' n
lignite (293-296) — 190
lignite (298-304) = - 300~
lignite (307-308) -
clayst, lt-gy, mod silty : ¥ . _
o= ! ) _[~100
lignite (336-337.5)  |fommmmmd | . |
siltst, med-gy e
- T N 350—

< v A g



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 17
SHEET 20F 2

LITHOLOGY

Logging speed-

Logged depth

STRIP
LOG

Gammo range-

—-—-—20 ft/min
439 ft

15

cps

Gamma TC 3 sec

Density mnqe-_________:?__
Density TC:__ .___.___1
SP sensiﬁvny:.___l(L

Resistonce sensitivity_3 ohms

DEPTH

cps
sec

my

FEET
METERS

siltst,

sandst,

clayst,

clayst,

med-gy

med-gy, fine~-grained

dk-gy, very silty

lignite (414.5-420)

med-gy, mod silty

lignite (436-437)

.
oo

350

“Ho

20

_Fi30

—+=140

150

=160

550~

170
-

=180

=190

-200

4210

“I-220

750 =

37
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 1§
SHEET1OF 1
AREA Three River QUAD NAME Grassy Butte SE
DATE STARTED 8-4-79 DATE COMP 8-4-79 COUNTY Dunn STATE North Dakota
FNL XEX GROUND
LOCATION:SEC. 34 T145 N., R 97 W., FOOTAGE LOC. 2633 ft AKX 240 fv o0 ELEV 2448 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 300 ft JCORING  —-- DEPTH 300 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLL.D LEVEL 2 ft
LITHOLOGY RECORDED BY s. christensen GEOPHYSICAL LOGS RECORDED BY  J. wald
REMARKS:
r DEPTH
Logging speed .20 _ft/min  Density range: 3_ cps
a o | Logged depth_300 £t pensity .1 sec )
LITHOLOGY £ g bl s
7 G range: 15 cps  SP sensitivity 100 my w i
=
G TC: 3 sec  Resistonce sensnivityz__Lohms
7 soil, med-brn, sand, silt, clay, unconsol - o 0-1-0
1 clayst, 1t-gy - -t
"1 siltst, med-gy; high clay content - ~
- - R ]
10
=1 clayst, med-gy, mod silty - - : -
sandst, med-gy, fine-grained -
=] lignite (53-55) 50—
4 clayst, med-gy, very silty ] - -
J sandst, lt-gy, calc, well-consol, med grained B ™ - __"20
4 clayst, med-gy, very silty L - .t _
lignite (86-89) ! .
clayst, med-gy, sli silty . .
. lignite (100-105) - 100—{~ 30
— o -—
_| clayst, med-gy, very silty .
= lignite (131.5-133) - -1 40
- H - 150~
clayst, lt-gy, mod silty !
] { ' 50
1 siltst, med-gy lignite (179-181.5) — o -
= . * . ot -
- clayst, med-gy, very silty " . . 200_"60
i lignite (212.5-221.5) . -
clayst, med-brn, cbnes ‘ ) 7
- st ’ lignite (230-231.5) - !{ =70
"
clayst, med-gy, mod silty ' [ N
— = 250 =
7 lignite (265-267.5) i ’ T80
" clayst, med-gy, very silty ' -
- N3 .
siltst, med-gy - [
s » NN - ——— M~ --90
7 (7;“'2.‘ é-t:— - - =4 ‘:’.’2‘:" 300 -
D %
7 300 -
- ~100
n 350 —

38




UNITED STATES GEOLOGICAL SURVEY HOLE NO 194
SHEET1 OF 1
AREA Three River QUAD NAME Killdeer Mountains
DATE STARTED 8-9-79 DATE COMP 8-9-79 COUNTY Dunn STATE  North Dakota
LOCATION:SEC. 2 T.145 N., R 96 W. , FOOTAGE LOC. 1056 fr T 2630 £r o | SRON® 2518 £t
SIZE AND BIT TYPE:  4-3/4 inch drag RS o 1S £t
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary EEZT: LTngL“—
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY ==
REMARKS: Hole abandoned at 150 ft owing to complete loss of circulation
No geophysical log run on this hole
Logqing speed'__—"—__ft/min  Density range: =TT cps DEPTH
LlTHOLOGY % <§ Logged depth. === Density TC.: —TT sec = té::
« Gamma range === .cps  SPseasitivity . TT=Z mv ltti ;
Gamma TC : buhepiond sec  Resistance sensitivity. ——_ohms =
soil, lt-brn, sand, silt, unconsol 010
—
sandst, med-brn, fine-grained _-lo
50~
3 Teo
—
100~ 30
_]| no return, probably sandst :
-t 30
—
150
™D
150 150
-—-60
200—
=)
250 -
=480
“Fo0
300 -
j-loo
.
350 -
39

v e 0L
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UNITED STATES GEOLOGICAL SURVEY

HOLE NO 198

SHEET 10F 2
AREA Three River QUAD NAME Killdeer Mountains
DATE STARTED 8-9-79 DATE COMP  8-9-79 COUNTY Dunn STATE North Dakota
LOCATION:SEC. 2 TL145 N. R 9 W.  FOOTAGE LOC. 75 fr " p5gc MO | SROND  p495 ¢
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 440 ft [CORING o DEPTH 440 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL I3 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed: 20__ ¢t/min Dersity range- 3 cps DEPTH
440 ft i 1
. a Logqged depth. ¥3Y ItL  Density TCo > sec (%)
LITHOLOGY - z 8 508
» Gammo range. IL_cps SP sensitivity 100 . w 5
GommaTC:_______ 3 sec FResistance sersitivity: 5 _ohms z
-} soil, med-brn, sand, unconsol . i
- O—r-O
7 - —r-IO
- R 501
) sandst, med-brn, fine-grained ol -_.20
- e ]
- . ~
— .. . 100.-"30
“T. clayst, med-gy, very silty 4= 40
7l siltst, med-gy; high clay content -
- 150 —
ﬁ —
| clayst, med-gy, mod silty 30
) lignite (180.5-183) ]
60
— siltst, lt-gy 200—
i lignite (215-217) 7
_ clayst, med-gy, very silty —_70
—] siltst, med-gy 250 —
N lignite $264-265) —4-80
4 lignite (266.5-269.5)
_ lignite (270.5-271.5) -
-+ sandst, lt-gy, cale, fine-grained, well-consol . .
- clayst, med-gy, very silty
i o0
1 siiest, med-gy 300
- — -
J PRS- 100
[ lignite 2333-335 —— i
. lignite (336.5-337.5) [=——r
{ clayst, dk-brn, cbncs lignite (341-348) e 350

B e
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 198

SHEET2 OF 2

REMARKS:

DEPTH

St sk iy pes

Logging speed:.. 20 #t/min Censity range- 3 __cps

Logged deprhi&o_ft_, Density T.C:

Gamma ronqe-._g__cps SP sensiﬁvny:____m_q_. my

LITHOLOGY

STRIP
LOG
FEET
METERS

G TC 3 sec  Resistance sensitivity_d ohms

R siltst, med-gy

1 sandst, med-gy, fine-grained

lignite (350-353.5)
A clayst, dk-gy, very silty

lignite (423-425)
_ =130
clayst, med-gy, mod silty n

=140

“T-1s50

=160

170

180

-
=190

_Jr200

=210

=220

Ll

750

. ppiima v

P e AN




UNITED STATES GEOLOGICAL SURVEY gg'E-ETNf’OFZOZ
AREA Three River QUAD NAME Killdeer Mountains
DATE STARTED 8-20-79 DATE COMP 8~20-79 COUNTY Dunn STATE  North Dakota
LOCATION:SEC. 6 T.145 N., R 9 W. , FOOTAGE LOC. 85 £t P& 45 e oo | STV 2565 £
SIZE AND BIT TYPE:  4-3/4 fach drag Ry 520 £t Lcomms o= beeth 520 fr
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary e LeveL 131 £t

LITHOLOGY RECORDED BY

M. Hudson

GEOPHYSICAL LOGS RECORDED BY

J. Wald

REMARKS:

from 447 ft

Hole was drilled to 520 ft,

to surface,

Because of poor hole conidition geophysical log was run only

LITHOLOGY

Logging speed-
Logged depth.

STRIP
1.QG

Gamma T.C :

20

Gomma mnge'__ls_ cps

3

ft/min
447 ft

Censity range:

3 cps

DEPTH

Dersity T.C:

sec

SP senswt:v12y-__~_1ﬂo_._-‘r\v E

Resistance sersitivity

1 sec

FEET

5 ohms

METERS

soil, lt-brn, sand, silt, unconsol

sandst, med-brn, fine-grained

sandst, med-gy, fine-grained

clayst,

siltst,

clayst,

clayst,

siltst,

sandst,

dk-gy, sli silty
dk~-gy

dk-gy, sli silty

med-gy, sli silty

med-gy

med-gy, med-grained

lignite (213,5-214,5)

(229.5-235)
(237.5-239)

lignite
lignite

lignite (255.5-256.5)

- onan

- e

- =

—0

=20

- 40

=70

-1-80

A



UNITED STATES GEOLOGICAL SURVEY HOLE NO 20
. SHEET 2 OF 2
REMARKS:
Logging speed' 20 f1/min Density range: 3 cps DEPTH
% o | Logged depth: 447 ftr Density TC:___ 1 sec Y
LITHOLOGY z § s il I
] G range: cps SPsensitivity:___lgo_mv :_A m
Gamma TC.: 3 sec  Resistance sensitivity.—3 chms =
sandst, med-gy, med-grained 350
clayst, dk-gy, sli silty T-uo
siltst, med-gys high clay content
- lignite (388-390.5)
clayst, dk-gy lignite (394-398) —120
- 400~
clayst, med-gy, very silty lignite (399.5-400.5) oo
lignite (410-413.5) -1
clayst, dk-gy, very silty
siltst, med-gy - 130
sandst, med-gy, fine-grained -
450 -
—4—140
-
no return - probably sandst -
“}-150
500
™ 160
520 N
550 —
170
-
1180
600
:{—cso
650
-200
--;-2I0
700 —
220
750J

43

i g

o o —— o o




UNITED STATES GEOLOGICAL SURVEY HOLE NO 21
SHEET1 OF 2
AREA Three River QUAD NAME Fayette
DATE STARTED 8-6-79 DATE COMP 8-6-79 COUNTY Dunn STATE North Dakota
.75 4 X GROUND
LOCATION:SEC. 14 T.145 N., R 96 W. | FOOTAGE LOC. 40 ft FSL 1210 ft "o ELEV 2358 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 380 ft |CORING _ ——— DEPTH 380 ft
DEPTH TO
DRILLING AGENCY:  Gregory Drilling Company DRILL TYPE: Rotary FLuip LEveL L ft
LITHOLOGY RECORDED BY S. Christensen GECPHYSICAL LOGS RECCRDED BY J. Wald
REMARKS:
=
Logging speed- 20 ft/min  Censity range: 3 cps DEPTH
379 ft ; 1
a o | Logged depth. 277 >+ Density TC. sec %)
LITHOLOGY £ 8 s . 5| 8
.n Gomma ronge.. 2 _eps  SP sensitivity. . _100_ oy = i
GommaTC:____ 3 sec Resistance sensitivity: 3 _ohms =
- PRI e
- 01—0
"] channel deposit, gravel, sand, silt, unconsol i
’ F0
. 50 =
4 sandst, med-gy, fine-grained ) I
y_'clayst, med-gy, mod silty lignite (103.5-105.5) - 100 =4 30
N lignite (107.5-111) o
| clayst, med-gy, very silty
7 silrst, 1t-gy T 40
sandst, med-gy, calc, fine-grained; ) 150
. top 3 ft well-consol lignite (160.5-162) < ~
siltst, dk-gy, cbncs 50
~ lignite (169.5-172) . _+
clayst, med-gy, sli silty -
60
: 200—
lignite (209-210) . -
lignite (212.5-216)
. J _}ro
J clayst, med-gy, very silty ) _
J 250 =
-1-80
= lignite (266.5-268) }
siltst, med-gy } -
l - 30
} 300
j;clayst, dk-gy to dk-brn, cbncs, et -
mod silty lignite (314-328) _
- 100
clayst, med-gy, mod silty g .
SRR SN o]
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UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 21
SHEET 20F 2

LITHOLOGY

STRIF
LOG

20 ft/min
379 ft

Logging speed:
Logged depth.

G a range- 15 cps

Gamma TC 3  sec

Censity range
Density T.C-
SP sensitivity:

Resistance sensnivny:_j_ohms

100 mv

DEPTH

cps

sec

FEET
METERS

—d

clayst, med-gy, mod silty lignite (352-355)

_] clayst, med-gy, very silty

[

350

b A1[o]

=120

— 130

-t {40

=150

160

“1-180

190

-200

4210

1220

750 —

45
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 22
SHEET 1 OF 2
AREA Three River QUAD NAME Fayette
DATE STARTED g-5-79 DATE COMP  8-5-79 COUNTY Dunn STATE North Dakota
KNK FEL GROUND
LOCATION:SEC. 20 T.145 N, R 96 w , FOOTAGE LOC. 1520 fr o~ 2620 ft yyy | gy 2518 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 inch drag ROTARY 360 ft [corING — DEPTH 360 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLup Lever O ft
LITHOLOGY RECORDED BY s, Christensen GEOPHYSICAL LOGS RECORDED BY J. wald
REMARKS:
Logging speed 20 ft/min Density range: 3 cps DEPTH
357 . 1
a o | Logged depth Dersity TCiee = seC %)
LITHOLOGY & 3 15 100 G| &
%) Gommo ronge’ cps  SPsensitivity. "7 mv w ;
< 3 =
Gammo TC : 2 sec  Resistance sersitivity>___ohms
] soil, 1t-brn, sand, silt, unconsol She g
sandst, med-brn, fine-grained ]
-“clayst, dk-gy, cbncs, very silty -+
. -
- sandst, med-brn, fine-grained _-20
- —
— 100—{~30
na lignite (117.5-119) _
-1 ~—40
— 150 =
_] sandst, med-gy, fine-grained S0
60
= 200
i lignite (213-214) —
4 lignite (218.5-221.5) -
s lignite (223-224.5)
- 70
=1 clayst, med-gy, very silty -
- 250 —
- lignite 2256-257)
- lignite (259-261.5) ~1-80
clayst, med-gy, mod silty 7]
- lignite (285,5-288.5)
3 lignite (291-293,5) —
3 ngice %295-296) =90
- 300~
- siltst, med-gy; high clay content _
- 100
-"_ sandst, med-gy, fine-grained, calc, well-consol 7
~ clayst, lt-gy, mod silty 350 =
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UNITED STATES GEOLOGICAL

REMARKS:

SURVEY

HOLE NO 22

SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:_.ﬂ)_.

357
15

Logged depth:

Gamma range-

Density runge'__i.cos
Density TCf__._l__sec
SP sensitivity:__._,l.(L mv

Resistance sensnivutyr_é_ohms

DEPTH

FEET

METERS

clayst, lt-gy, mod silty

~ .
e e
-~ L4 -

‘

350

-

450 =

.

— 110

—120 -

130

140

“F150

“}-180

=180

-190

_}200

=220

750 ~

47




UNITED STATES GEOLOGICAL SURVEY HOLE NO 23
SHEET1 OF 1
AREA Three River QUAD NAME Oakdale
DATE STARTED s8-8-79 DATE COMP  8-8-79 COUNTY Dunn STATE North Dakota
FNL X GROUND
LOCATION:SEC. 8 T145N. R 95w.  FOOTAGE LOC. 250 ft xxx 12 £t rwi | Erev 2316 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 320 ft [coRrinNG —— DEPTH 320 ft
. DEPTH TC
DRILLING AGENCY:  Gregory Drilling Company DRILL TYPE: Rotary FLup LEveL 8 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
=
Logging speed- 20 ft/min  Density range: 3 cps OEPTH
319 ft ; . 1
a o | Logged depth.___ =227 ~~  Density TC- sec )
LITHOLOGY = g 15 100 w | &
» Gamma range- cps SPsensitivity_ 1YV mv w ;
=
Gammo TC -‘__._._3— sec  Resistance sensitimy S__hes
- i - T - o 0—1—0
| s0il, med-brn, sand, silt, unconsol { __
| clayst, lt-brn, sli silty
__ clayst, med-gy, sli silty -
3 ’ lignite £35.5—36.5) o
~ lignite (38,5-40) -
— ” f’ S0 =1
] clayst, med-gy, very silty _
- - 20
| clayst, dk-brm, cbncs ‘ - -
= o
clayst, med-gy, sli silty
— 00—~ %0
3 * lignite (104.5-106) !
-4 siltst, lt-grn -
3 lignite (125.5-126.5)
- L Y
slltst, med-gy °
—| sandst, med-gy, fine-grained, calc 150 —
-1 clayst, med-gy, very silty - -1
-1 H § -
| ;
7] clayst, 1t-gy, mod silty i I .
/ —60
1 } 200
1 lignite (205.5-216.5) jr n
£ clayst, dk~brn, cbncs lignite (219-221) ? _
= . =70
» clayst, med-gy, sli silty ]
g ¥ -
: lignite (255-257) 5 4 20
T siitse, med-gy o I ; —T-80
3 lignite (269-270) Rl '%E -
" i _
! -
clayst, med-gy, very silty : i Lo
_J_siltst, 1t-gy __ . Ao ., .-.. =
TD T s - Ti00
320 -
T T T 350 ~

s
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 24
SHEET1 OF 2
AREA Three River QUAD NAME Killdeer
DATE STARTED 8-8-79 DATE COMP  8-8-79 COUNTY Dunn STATE North Dakota
FN pi:>. 8 GROUND
LOCATION:SEC. 34 T 145N, R 95 W.  FOOTAGE LOC. 100 fr [an 45 fr "2 | P00 2282 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag RCTARY 360 ft JCORING  ——- DEPTH 360 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 8 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY  J. wald
REMARKS:
Logging speed 20 ft/min  Censity range: cps DEPTH
360 ft . .
a ¢ | Logged depth. Censity TC: sec %]
LITHOLOGY z 8 s To0 | 8
13 Gommo range'— =~ cps SPsenrsihvity.__ -~ mv w =
H
GunmaTC 3 sec  Resistance sersitivity oning
] soil, med-brn, silt, clay, uncomsol g_.‘__ 0-1-0
7l clayst, med-gy, sli silty ~ —
] | 4 F0
¥ lignite (40.5-42) - -
=1 clayst, med-gy, very silty i - 50—
-1 siltst, med-gy - R _'-20
~ - - -
-1 sandst, lt-gy, fine-grained - -
— - 30
E clayst, dk-gy, very silty lignite (103.5-105,5) 100
1 sands., med-gy, med-grained, calc, well- ccnsol - -
- 3 .
-] clayst, med-gy, mod silty ! o 4 40
- ' -
- - - ht 150 —
siltst, med-gy . o - — 50
. oo ) - 7
60
-1 - - 200—
clayst, med-gy, sli silty l - - -
_I lignite (217-220) .-
b lignite (222-226) -
£ lignite (227-229) - =70
—-— 2 - e e
clayst, med-gy, mod silty -
250 =
B ) - —+-80
£ lignite (265.5-269) aw
clayst, dk~gy, very silty - 7
1 siltst, med-gys high clay content -
i Y
- 3 - 300—
clayst, med-gy, mod silty ; -
+ lignite (319.5-321) ‘ - B
q clayst, lt-gy, sli silty ' - oo
- wE e - {*.'. T 350 —

op—
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REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO 24

SHEET2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed'___zg_h/min
Logged dep"ﬁ-?j!li_
Gamma ronge-__.__ls__.__cps

G TC.: 3 sec

Censity range'__._3_.cps
Density T.C: 1 sec

100 o
.5

SP sensitivity-

Resistance sensitivity ohms

DEPTH

FEET

METERS

clayst, lt-gy, sli silty

L N
4;'..4/“ -
28 poton .

e o "
- W

- Smse

350

“uo

20

130

b—140

“T1s0

_r-!GO

7o

-

700 =

- (80

190

=200

210

220

750 ~

50
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 25
SHEET1 OF 2
AREA Three River QUAD NAME Dunn Center NE
DATE STARTED 8-14-79 DATE COMP  8-14-79 COUNTY  pumn STATE North Dakota
FEL
LOCATION:SEC. 2 T.145 N, R 94 w. , FOOTAGE LOC. 60 ft g 60 fr  wex | ciev 2254 ft
FOOTAGE TOTAL
SlZE AND BlT TYPE 4‘3/4 inch drag ROTARY 501 ft ICOFNNG —— DEPTH 501 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuD LEveL o ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 ft/min  Dersity range: 3 cps DEPTH
500 ft . . 1
a ¢ | Logged depth____ =¥ -+  Dersity TC: sec 0
LITHOLOGY | E g 15 100 i
. v Gamma ronge: cps  SPsersitivity T v o I
Gamma T.C : 3 sec  Resistance sensitivityi ~ 5 ohms =
gsoil, med-brn, sand, silt, unconsol - 0—-0
sandst, lt-brn, fine-grained .
10
: 50—
siltst, lt-brn . I
lignite (83-86.5) ‘ -
lignite (89-93) ’ ~
claysi, med-gy, mod silty - 100~ 30
siltst, med-gy ’ =
- 440
sandst, med-gy, fine-grained, calc, well-consol i —
clayst, dk-gy, very silty e . 150 —
lgnite (152.5-160) [ ‘
siltst, med-gys high clay content —;T . _-50
clayst, dk-gy to dk-brn, cbncs, very silty A ]
=60
: 200~
siltst, med-gy, calc - -
T""— ' _,_70
lignite (235.5-245) -
siltst, med~- ' 250 —
’ &y lignite (255.5-257) = .
-1+80
silest, dk-gys high clay content E
lignite (274-277) — .
clayst, med-gy, very silty ’ “t90
: 300 —
lignite (308-309) . : -
clayst, lt-gy, sli silty . _1_'00
siltst, med~gyt high clay content ' T
— 350 =

e S e e



REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO 25
SHEET 2 OF 2

LITHOLOGY

Logging speed:.iﬂ/min Denstty range'___l_.cps

500 ft 1

Loggeddepthi  ~ "~ "~ = Density TC: sec

STRtP
LOG

Gamma ronqe:_ls_.Cps SP sensitimyr___l_o.o__ mv

Gamma TC.'__.___3__ sec  Resistance sensniwty'_s_ohms

DEPTH

FEET

METERS

| sandst,

siltst,

clayst,

clayst,

B clayst,

Fsiltst,

med-gy, fine-grained, calc, well-consol

med-gy

med-gy, very silty

dk-gy, sli silty

med-gy, mod silty

med-gy

lignite

lignite

lignite

lignite

(382.5-387,5)

(455-456)

(493-494)

350

“-il0

-P—OZO

=130

-—t—140

=150

“}160

170
—

180

=190

_Ie00

=210

220

750 =~

52
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 26
SHEET 1 OF 2
AREA Three River QUAD NAME Lake Ilo
DATE STARTED 8-8-79 DATE COMP 8-8-79 COUNTY Dunn STATE North Dakota
FN GROUND
LOCATION:SEC. 20 T145N., R.94 W. , FOOTAGE LOC. 1190 fr yoor 15 ft o0 | erev 2224 ft
j FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 397 Et ]coming o DEPTH 397 ft
DEPTH TC
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLup Lever & ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. wald
REMARKS:
=
Logging speed- 20 ft/min  Density range: 3 cps DEPTH
396 ft . . 1
o o |loggeddepth 77 ~~  Density TC: sec %]
LITHOLOGY z 3 5 100 Bl oe
2 G ronge’ cps  SP sensttivity.. Y mv w I
=
Gamma T.C : 3 sec  Resistance sensitivity. S ohms
1 soil, med-brn, silt, clay, unconsol i 0-1-0
- ' -
clayst, med-gy, very silty |
T T
-1 siltst, 1lt-gy -1
ha 50~
lignite (65-68) Fao
- clayst, dk-gy, mod silty -
_ lignite (87-88.5) |
-4 ) l00~"3°
— clayst, med-yy, sli silty . _
i
-1 lignite (122.5-124) * -
= lignite (125-132) —_40
| clavst, dk-gy lignite (138.5-139.5) B
- lignite (141-145)
siltst, med-gy 150 =4 .
T “Ts0
- sandst, 1lt-gy, fine-grained ’ _
|
- } -
] 60
— 200~
clayst, med-gy, "sli silty
1. lignite (212.5-214) —
~.silest, dk-gy lignite (221-222) ~
=1 clayst, med-gy, very silty 470
nl siltst, med-gy -t
- 250 —
~ clayst, med-gy, very silty I P
T lignite (272-274) i _
] clayst, med-gy, sli silty
i “Fo0
- : 300 =
siltst, med-gy 7
- P~ 100
lignite (331.5-333.5) ]
- lignite (335-343.5) -
| clayst, med-gy, very silty o
350 —

e o ko0 prrm ) s




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 26
SHEET 2 OF 2

LITHOLOGY

STRIF
LOG

Logginrg speed:_z_o_ﬂ/min
Lagged deplhz___3_9.6_i'f._
Gamma vongel__]:_s_._._.cps

G TC- 3 sec

Censsity range-
Denssty T.C-

SP sensitivityi__

Resistance sensttivity: 3 ahms

100

DEPTH

FEET

my

METERS

clayst, med-gy, very silt
y By, VEry SBIEY ignite (358-359)

clayst, lt-gy, sli silty

k]

4
b

350=—

b (o]

—-12C

—130

—-140

50
500—

160

_I-i70

1180

190

200

=210

—220

750 ~

54
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 27
SHEET1 OF 2
AREA Three River QUAD NAME Dunn Center NE
DATE STARTED 8-14-79 DATE COMP  8-14-79 COUNTY  pumn STATE North Dakota
4 FNL FEL GROUND
LOCATION:SEC. 10 Ti145 n., R 93 w. , FOOTAGE LOC. 180 ft yxyw 20 ft  yxux | eLev 2188 ft
FCOTAGE TCTAL
SIZE AND BIT TYPE:  4-3/4 inch drag RCTARY 460 £t [CORING — DEPTH 460 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 4 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY  J. wald
REMARKS:
_—
Logging speed 20 _ft/min  Density range: 3 cos DEPTH
a o | Logged deoth_is_gft_. Density Te 1 sec w
LITHOLOGY z S 1s 100 G| &
173 Gomma range" cps  SPsensitivity. mv w :
Gamma 1.C : 3 _sec  Resistance sersitivity: 5 ohms, =
soil, 1lt~brm, silt, clay, unconsol e L e 0-1-0
lignite (3.5-12) _
clayst, med-gy, sli silty : -
[T T+
siltst, med-gy —_.— ’ 50
b-20
lignite (65.5-76.5) : - :
clayst, dk-gy, very silty . _ :
siltst, med-gy 00— 30 ;
lignite (106-107.5) :
clayst, dk-brm, cbncs lignitc (112-112.5 ' - ;
clayst, dk-gy, mod silty lignite (124-127) : -~ )
siltst, dk-gy lignite (130-131) - 40
clayst, dk-gy .
’ - 150 —
clayst, med-gy, mod silty -1 5
lignite (179.5-181) J
clayst, dk- sli silty
& lignite (188.5-194) -
clayst, dk-gy Lgnice (199.5-200.5) : 200
lignite (202-206)
clayst, dk-gy, very silty . -
. =70
sandst, med-gy, fine—grained . | 7]
: 250 —
-1~80
siltst, dk-gy; high clay content ) »:
’ ’ lignite (291,5-293) “Foo |
. 300
siltst, med-gy : - ’
. 100
lignite (327.5-335) -
!
clayst, med-gy, very silty N
350 —



REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO 27
SHEET 20F 2

LITHOLOGY

Logging speed

Logged depth:

¢___.2_0_H/min

458 ft

STRIP
LOG

15
3

Gamma range: cps

Gamma TC - sec

Censity range’
Density TC:

3 cos
1

sec

DEPTH

SP sensitivity. _ylo__ mv

Resistance sensntivny!g_'_%hms

FEET
METERS

T

clayst,

clayst,

siltst,

clayst,

clayst,

med-gy, very silty

med-gy, mod siity

med-gy

dk~gy, sli silty

med-gy, mod silty

lignite
lignite

lignite

lignite

(371.5-373)
(377-382.5)

(415.5-416.5)

(434.5-438)

I

s
[ = = . ~ - -

i

oo,

fom .

[

350

1o

=120

130

=140

150

=160

_—I?O

1180

b~ 190

=200

4210

220

750 =~

56
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UNITED STATES GEOLOGICAL

HOLE NO 28
SHEET 10OF 2

SURVEY

AREA Three River QUAD NAME Dunn Center
DATE STARTED 8-13-79 DATE COMP 8-13-79 COUNTY Dunn STATE North Dakota
FEL GROUND
LOCATION:SEC. 18 T.145 N. R 93 W., FOOTAGE LOC. 100 fr ™% 2610 fe gu | 570 2221 s
FOQTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 476 ft |CORING ——= DEPTH 476 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 35 ft
LITHOLOGY RECORDED BY L., Tomac GEQPHYSICAL LOGS RECORDED BY  J. wald
REMARKS:
| ——
Logging speed 20 ft/min  Censity range: 3 cps DEPTH
475 ft . 1
a o | Logged depth. Density TCool 2 sec %]
LITHOLOGY g S 15 100 bo| s
73 Gamma range- cps  SP sensitivity. mv W :,
s
Gemma T.C.:__h_3_ sec  Resistonce sensnivity;_.s__ohms
- T A g N
-1 soil, med-brn, sand, silt, unconsol - ' : 00
-] sandst, med-brn, fine-grained —
T st T
] siltst, med-gy 50—
4 lignite (60-70.5) K} e
7 clayst, lt-gy, very silty f’ 7
- ! 100—{~30
- x\‘ -
-1 siltst, med-gy $ 7]
- ! —4-40
_| clayst, dk-gy, mod silty - == {
mgnite (138.5-146) [N ) B
—{ clayst, dk-gy - g 150 =
7 fpiming? { )
| clayst, med-gy, mod silty S ; |
- - : -
- / . =60
- d 200
- lignite (200.5-211) - ,l -
e v o m— ..I
“1 siltst, dk-gy; high clay content T { h
— . 70
lignite (230-236) ] ; -
- _-....— {, -
7 clayst, med-gy, mod silty i 250
e / —-ao
lignite (267-268)
~ : —— -
4 clayst, 1t-gy, sii silty i .‘
—_—— =~ 90
. pupuie] I 3001
+ lignite (305.5-306.5) —
« clayst, med-gy, mod silty . _
- oo ——— =100
siltst, med-gy IR
{ siltst, med-gy; high clay Ugnite (342-345.5)  |e—
content 350 =

oAy T e ¢ s S e



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 28

SHEET 20F 2

LITHOLOGY

STRIF
LOG

Logging speed:A_h/min

Logged depth:
Gamma range-

Gamma TC.

475
15
3

ft

cps

sec

Density range _3____cps

Density TC- 1 sec
SP sensitivity. 100 m,

Resistance sensniww:_S_ohms

DEPTH

FEEY
METERS

siltst, med~gy; high clay content

J clayst, dk-gy, cbncs

lignite (390-398.5)

siltst, med-gy
lignite (420-421)

clayst, 1lt-gy, sli silty

lignite (454-455)

] clayst, med-gy, very silty

350—

=10

=120

130

—+—1a0

=150

=160

0

=180

190

200

210

“F220

750 =

58




UNITED STATES GEOLOGICAL SURVEY HOLE NO_29

SHEET 1 OF 2
AREA Three River QUAD NAME Halliday NW
DATE STARTED  8-15-79 DATE COMP  8-15-79 COUNTY Dunn STATE North Dakota
LOCATION:SEC. 6 T.145N. R92W.  FOOTAGE LOC. 70 ft b 15 fr  gop | P00 2240 £e
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 421 fFl?OE%ilNG — ég;‘}r: 421 ft
DRILLING AGENCY: Gregory Drilling Company | DRILL TYPE: Rotary Prup Leve 5 ft

LITHOLOGY RECORDED BY  s. Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald

REMARKS:

| ==
Logging speedi___ 20 #t/min Censity range: 3 cps DEPTH
420 ft . . 1
a o |Llogged depth. 2~ >~ = Density TCo _____ — _ sec o
LITHOLOGY = 8 s 5| &
o G range’ cps  SP sersitvity. 100 w =
=
Gamma TC . 3__ sec  Resistance sensitivity: 5 ohms
ST CTREERT Y 0 Fe o YT T T ke
soil, med-brn, sand, unconsol s - - O—TO
_| sandst, med-gy, fine-grained , 10
i 50~
‘ g
' L - 20
clayst, dk-gy, mod silty f _
lignite (97-104) 3 100~ 30
clayst, dk-gy, sli silty Lo -
lignite (115-121) Q
2 lignite (122-124) f .
siltst, med-gy; high clay content ] T4
lignite (144-145.5) ( =
lignite (146.5-148) {
{ 150 =
H
| — “}s0
clayst, med-gy, sli silty ‘, -
]
E -
-, gandst, med-gy, fine-grained, calc, well-consol 1 -—60
: : { 200
clayst, med-gy, mod silty ] ]
i - --70
| clayst, dk-gy, cbncs - } .
Lclays.t:,. med-gy, mod silty lignite (251-252) g 250 —
i
2 —4-80
clayst, dk-gy, very silty 5 - _
i
lignite (281.5-287 e 7
lignite 2288-290.5; . -
- 90
: 300
clayst, med-gy, mod silty * _
sandst, med-gy, fine-grained, calec, well—cgnsol % —'_,oo
: ] -
clayst, med-gy, mod silty ! 3 -
T 350~




UNITED STATES GEOLOGICAL SURVEY HOLE NO 29
SHEET 20F 2
REMARKS:
Logging speed:__20_ft/min  Density range 3 ¢ps DEPTH
a 420 ft 1 ..
= o Logged depth_ %€V L Density TC- sec %
LITHOLOGY Z g - &
- Gamma mnqe<.___15__cps sP sensilivi?y-_;_m]_-QO_ my ; E
Gamma TC. 3 sec  Resistance sensnliv:fr__s_ohms =
] 3507
< clayst, med-gy, mod silty 4 0
7 lignite (372-373) -
J clayst, dk-gy
lignite (379-384) he
- clayst, med-gy, very silty »
=120
-4 siltst, lt-gy - 400 —
-1 clayst, med-gy, very silty ; -
i . ” »
oo .
- _—ISO
— 450 -
- -+=140
} P50
= 500 —1
] =160
- 550—
- 170
7 —+-180
- 600
90
-1 a—
— 650 =
- 200
B 4210
- 700
’ 220
-
- 750-J

60

b
%
§

R O I R o e TR
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 30
SHEET 1 OF 2
AREA Three River QUAD NAME Halliday NW
DATE STARTED 8-15-79 DATE COMP 8-15-79 COUNTY Dunn STATE North Dakota
..o ° FEL GROUND
LOCATION:SEC. 10 Ti45N., R.92w. ,FOOTAGE LOC. 25 ft .o 145 ft  yaux | evev 2158 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 401 ft [CORING —— DEPTH 401 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLup LeveL 17 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed: 20 ft/min  Censity range- 3 cps DEPTH
a o | Logged dep"‘.-_M__ Density i1 sec o
LITHOLOGY = 3 s 100 i
» Gamma range'—_ 29 cps SPsensihwitye AUV my :f :]
GammaTC:i..__ 3  sec Resistance Se"SiﬁVifyLZ_liﬁhms =
— soil, med-brn, silt, clay, unconsol ' Dt . O=-=0
siltst, med-gy; high clay content ]
4 lignite (26.5-32) 4,
siltst, dk-gy - °
lignite (43-45)
50 =
=} siltst, med-gy -
P20
_! sandst, med-gy, fine-grained
100~ 30
=] clayst, med-gy, very silty -
~. lignite (119-120) -
~-40
7] siltst, med-gy; high clay content n
150~
. “1-50
B lignite (170-176.5) ]
-‘nclaygt, dk~gy, very silty o
60
-t siltst, med-gy, calc 200~
70
sandst, lt-gy, calc, fine-grained
5 250 —
-1-~80
siltst, med-gy; high clay content -
- lignite (284.5-285.5) 7
:clayst, med-gy, very silty lignite (296-297) 1o
 siltst, dk-gy lignite (301.5-304.5) 300
T siltst, dk~gys; high clay content -1
lignite (324-326) —-loo :
_| siltst, med-gy
350 =

S8 S T -

R,

[P



UNITED STATES GEOLOGICAL SURVEY HOLE NO 30
SHEET 20F 2
REMARKS:
Logging speed=__..2_0_ft/min Density range- 3 _cos DEPTH
: & o | Logged depth._ 400 ft Density T.C- 1 sec o«
LITHOLOGY z g s 100 - 2
" Gammarange.____ "~  c¢ps SP sensi'ivity=_f.___mv & E
Gommao TC,'.______3_sec Resistonce SEnsnivnQ,lz-éh'rs =
n siltst, med-gy : < e \r e 350—
- - : i
clayst, dk-gy, very silty i He
- am M -
siltst, med-gy 5
- 22 . ] —
‘ »
-1 clayst, med-gy, very silty R i - -
o @t x> & —_— 120
— Y _
™ '":7: & a & = s A tai 400
-1 401 et £om o Povrint 3 -
-1 —t
- _—130
7 —
p— 450~
= —t=140
- =150
] £00—
h —J—lGO
_] 550
4 im0
7] 180
- 600
n -
=190
I 650 —
-4 _—200
-1 —
. 210
- 700 ~
) ]—zzo
750 =

62
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 31
SHEET1 OF 2
AREA Three River QUAD NAME Werner
DATE STARTED 8-15-79 DATE COMP  8-15-79 COUNTY Dunn STATE North Dakota
’ FEL GROUND
LOCATION:SEC. 34 T145 N., R.92 w. , FOOTAGE LOC. 372 ft ey 12 £t gux | eiev 2190 ft
FOOTAGE TOTAL
SlZE AND BIT TYPE 4-3/4 inch drag ROTARY 380 ft ]CORING ——— DEPTH 380 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuip Lever 29 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY  J. Wald
REMARKS:
r Logging speed 20 ft/min  Censity range: 3 cps DEPTH
380 ft )
a ¢ | Logged depth. Cersity TC. sec 1%
LITHOLOGY g 3 15 100 N
» Gamma range: cps  SP sensitivity: myv \|:_J ]
=
Gemma T,C'__3—sec Resistance sensitivity: 5 obms
soil, med-brn, silt, clay, unconsol { - PR - O_T'O

-1 clayst, med-brn, very silty -

- lignite (17-20)
clayst, med-gy, mod silty ' 10

- kel ]

50—

4 lignite (57.5-59) — |
clayst, dk-brn, cbnes lignite (66-67) == H 2
clayst, med-gy, mod silty “;

! -~
i
lignite (88-93.5) “ -
lignite (95-98) 100 =4 30
clayst, med gy, very silty 2
LY —
siltst, med-gy A —
b 40
*
% -
f‘v
. 150
sandst, med-gy, fine-grained :
. 150
by -
.
%, —
b —
- - 60
clayst, lt-gy, mod silty * 200—’-
; -
lignite (217-220.5) ¢
siltst, med-gy lignite (225-227) |
clayst, med-gy, very silty ‘ __
% 250 -
limest, dk-gy N
clayst, lt-gy, mod silty . —4-80
siltst, med-gy 3 -
lignite (277-279

| siltst, dk-gys high clay contentgml ( ) 3 -

2 oo
clayst, med-gy, sli silty m 300~
R -

:: J-IOO
siltst, med-gys high clay content } i
350 ~

[E—

s s A A s £ e WA
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 31

SHEET2 OF 2

REMARKS:

PTH
Logging speed‘___zo_ft/min Density range .____3_.cps 0g

Logged depth___ 380 £t pensity TC: 1 gec

LITHOLOGY

STRIP
LOG

Gamma runge»____...ls____cps SP sensitivity._. __ 100

FEET
METERS

G TC- 3 sec Resistance sensitividy: 3 ohms

g -y - 350 =

- 11C

b

Tf]
|
H
¥
|

siltst, med-gy; high clay content @ feer=—ee

|
|
o ——if L
&
¥
!
?

B s 120

130

140

“T-150

=160

=170

180

_f200

g s

4210

64 g



UNITED STATES GEOLOGICAL SURVEY | HOLE NO 32

SHEET 1 OF 2
AREA Three River QUAD NAME Squaretop Butte
DATE STARTED  8-1-79 DATE COMP  8-1-79 COUNTY Billings STATE North Dakota
KEX KRX GROUND
LOCATION:SEC. 10 T 144 N, R101 ., FOOTAGE LOC. 695 £t oo 580 £t o | Gr® 2315 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY 505 ft JCORING _ ——— DEPTH 505 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEveL 40 ft
LITHOLOGY RECORDED BY M, Hudson GEOPHYSICAL LOGS RECORDED BY  J. wald
REMARKS:
Logging speed-'_z._Q__ ft/min  Cenrsity ronge: 3 cps DEPTH
a o |Logged depth 305 ft  Density TC.— 1 sec »
LITHOLOGY z 8 i
» Gommo ronge'__ls cps  SP sensnhvny-._____lgg__mv uu.J ";
=
GammaTC-—_ 3 sec Resistance sensmvity;__é.ohms
soil, 1lt-brn, silt, clay, unconsol O_WFO
clayst, med-brn, very silty .
T
siltst, med-gy; high clay content 50—
clayst, dk-gy, sli silty -1
’ ’ lignite (66.5-68) o
clayst, med-gy, very silty |
lignite (84-85)
clayst, dk-gy, mod silty -
-~ 30
siltst, med-gy 100
clayst, med-gy, mod silty 7
140
lignite (139-141.5) —
clayst, med-gy, mod silty 180
150
siltst, dk-gys high clay content il
Lavat. dk e lignite (180.5-183) 7]
clays -gy, very 8
yor, dRo8y, VEry 8TV lignite (191.5-192.5) Teo
clayst, dk-gy, very silty 200—
siltst, med-gy =
clayst, dk-gy, mod silty 20
siltst, med-gy
clayst, med-gy, mod silty
clayst, med-gy, very silty 250
clayst, dk-gy, sli silty -1-80
siltst, med-gy _
- “TFoo
clayst, dk-brn lignite (291.5-293.5) 200
siltst, med-gy
sandst, med-gy, fine-grained -
=100
clayst, dk-gy, sli silty
siltst, med-gy 7]
350 —

v A e -




UNITED STATES GEOLOGICAL SURVEY HOLE NO 32
SHEET 20OF 2
REMARKS:
: Logging speedr__z.o_.ft/min Density range: 3 cps DEPTH
2 o | Logged depth__ 905 ft  pensity TG 1 sec %)
LITHOLOGY S @ ]
w Gamma range- 15 cps SP sensiiivily_m. my w G
Gamma TC.: 3 sec  Resistance sensitivity:_S3 ohms =
=1 siltst, med-gy; high clay content 350
- clayst, dk-gy, sli silty -0
-1 lignite (364.5-375) -
-1 clayst, dk-gy -
i lignite (385-386)
clayst, dk-gy, mod silty Tiz0
— 400
1 clayst, med-gy, very silty N
< clayst, dk-gy —
- lignite (424.5-429) 130
clayst, dk-gy, sli silty
— 450~
1 sandst, med-gy, fine-grained 1140
- “Fis0
h T
- —
= 550 —
- =170
. —
. —+~180
g 600
] -
“T190
i —
. 650 —
- _}re00
1 -
- -
1 —t—210
— 700 =
- —
=220
I —
- 750 -~

66



UNITED STATES GEOLOGICAL SURVEY HOLE NO 33
SHEET1 OF 2
AREA Three River QUAD NAME Squaretop Butte
DATE STARTED 8-1-79 DATE COMP  8-1-79 COUNTY Billings STATE North Dakota
KKX FEL GROUND
LLOCATION:SEC. 23 Ti44 N., R 101 w, FOOTAGE LOC. 1640 ft  rq 2270 ft xux | eLev 2422 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY 600 ft ]CORING — DEPTH 600 ft
. DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuiD LeveL 10 ft
LITHOLOGY RECORDED BY s. Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20_._f?/m n Cersity range: 3 cps DEPTH
599 ft 3 . 1
o o fLogged depth__ 2727 2+ = QJersity TCo = __sec %)
LITHOLOGY 3 s 100 | B
N Gamma range cps  SP sensitivity my w m
=
Gamma T.C ¢ 3 sec  Resistance sensitivity: 5 _chms
. P
soil, med-brn, silt, clay, unconsol ’ B ) °]r°
' - : .- L
clayst, med-brn, very silty ! . ‘.
| .
clayst, med-gy, sli silty . ' = _—'0
lignite (54-55) - ; 50—
lignite (56.5-58) - : _
- } p-20
‘z_ -
clayst, lt-gy, mod silty - i -~
- ! -
lignite (99-100) i . ? 3 00— 30
clayst, med-gy, mod silty ; . a0
l —
- { 150 —
i
siltst, dk-gys high clay content - -
’ gys 178 v lignite (165.5-168.5) 50
lignite (171.5~172.5) - -
clayst, med-gy, mod silty - —
) - { _
| 4 60
‘ ) - 200~
siltst, med-gy - } =
- C am { 70
) =]
; —
- ‘ 250 -
e | S PN
clayst, med-gy, sli silty : B
|- - -
. - r g
i{ —_90
- 300-
! -
siltst, med-gy$ high clay content - 7
- — _frroo
o R - \ |
—— ‘ 1
e oo e e ) _X— e — i 350 ~




UNITED STATES GEOLOGICAL SURVEY HOLE NO 33

SHEET 2 OF 2

REMARKS:

DEPTH

Logging speed:..2Q __ft/min  Density range 3 cps

Logged depthigi_gf__ Density T.C: sec

LITHOLOGY

STRiP
LOG

Gomma ronqe-_li____ cps SP sensiﬁvi!y-__lg_()__ mv

FEET
METERS

Gamma TC-.—__ 3 sec Resistance sensitivity: 5 _ohms

T = 350

e
siltst, med-gy; high clay content

120

clayst, lt-gy, mod silty

30

siltst, lt-gy

—t—140

clayst, med-gy, mod silty 150

lignite (500,5-505)
clayst, dk-gy, sli silty

160
siltst, med-gy

clayst, med-gy, very silty 170

lignite (564.5-571)

clayst, dk-gy, mod silty

68

iy ey

Siveniend & ik e 4 iase

e
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UNITED STATES GEOLOGICAL SURVEY ggégTNloog"z
AREA  Three River QUAD NAME Squaretop Butte
DATE STARTED 8-1-79 DATE COMP 8-1-79 COUNTY Billings STATE North Dakota
LOCATION:SEC. 31 Ti44 n., R100 w., FOOTAGE LOC. 144 fr  yxx 66 £t gm | croo® 2595 fe
SIZE AND BIT TYPE: 4-3/4 inch drag T IOl e laeme T beers 401 ft
DRILLING AGENCY: Gregory prilling Company | DRILL TYPE:  Rotary Pron Lever 1 ft

LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 ft/min  Censity range: 3 cps DEPTH
400 ft . 1
a o | Logged depth_ 3VY TL ~ Dersity TC 2 _sec 7
LITHOLOGY g 5 100 bloE
’ ) Gamma vange‘.___l_s.._.cps SPsersiniviry. v Y "u]
b3
GammaTC 3 _ sec Resistance sersitivitys S ohms
R e Rt TR . S
soil, med-brn, silt, clay, unconsol - - . L Q-0
clayst, med-gy, mod silty l <\’ . .‘ -
lignite (16.5-18) -~ . }’
5 7
o ‘;‘ p—
% 10
! 4 ;g - -
i
- i 50—
i ,[ 20
clayst, med-gy, very silty { - -
+
3 ; -
i X
R ! -
S - 00—~ 3¢
I3 H
clayst, dk-gy to dk-brn, cbncs f . -t -
oz ¥
B - _, .
clayst, med-gy, very silty f:‘;" B a0
H T  d
lignite (135-137) ; h
] . -
clayst, lt-gy, mod silty : i 150 —
siltst, med-gy . “Tso
clayst, med-gy, very silty - -
siltst, dk-gy '
180-1 -~
clayst, dk-gy lignite (180-181) 3
] -
8 ~-60
siltst, med-gy 3 200
3 -
lignite (215-219) H
M ]
1 70
]
siltst, dk-gy H -
lignite (255.5-257) —_ $ 20
lignite (258-259) i ~-80
siltst, med-gy; high clay content _
clayst, med-gy, very silty -
3 -~
lignite (305-306) 0o
siltst, med-gy n
—
=100
clayst, med-gy, mod silty
350 =




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 34
SHEET 20F 2

LITHOLOGY

STRIP

LOG

Loggirg speed:i_20___ f1/min
Logged depth:__400 fe
Gamma range: .________15 cps

Gomma TC—__ 3 sec

DEPTH
Density ronqe'__.}__..cps

Density T.C: 1 —sec

FEET

SP sensifivity:_,_.LL mv

METERS

Resistance sensnimy:i_ohms

clayst, med-gy, mod silty

B lignire (382,5-384)

clayst, med-gy, very silty

401

i
i i "
%,

-~ —— - Pa !
= SR A

FEPN . 350
J: 1

s 10

20

LTI S

—-130

-+—140C

1150

=160

_—I7O

1180

=190 |

200

210

=220

750 —~

70




UNITED STATES GEOLOGICAL SURVEY ggggTNloO?z
AREA Three River QUAD NAME Squaretop Butte
DATE STARTED g-1-79 DATE COMP  8-1-79 COUNTY Billings STATE North Dakota
LOCATION:SEC. s T.144 n., R 100 w., FOOTAGE LOC. 70 f¢ % 1520 ft ggp | ciow'® . 2592 ft
SIZE AND BIT TYPE:  4-3/4 inch drag RoaRY WL fe Joome o= ] oeera 401 fe
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary Pl LeveL 6 £t

LITHOLOGY RECORDED BY

M. Hudson

GEOPHYSICAL LOGS RECORDED BY J.

Wald

REMARKS:

LITHOLOGY

STRIP
LOG

Logging speed 20 tt/min
Logged depth___400 ft
G range’ 15

cps

soil, med-brn, silt, unconsol
clayst, lt-brn, mod silty

siltst, lt-brn

clayst, med-gy, sli silty

siltst, med-gys high clay content

sandst,

1lt-gy, fine-grained

clayst, med-gy, very silty

lignite (215.5-219)

clayst, med-gy, mod silty

lignite (287-289)

siltst, dk-gys; high clay content

clayst, med-gy, mod silty

sandst, lt-gy, calc, med-grained,

siltst, med-gy; high clay content

well=consol

Gamma T.C . __ 3 sec

Censity range- 3 cps

DEPTH

Density TCi 1 sec

sP sensnivi’y.__&mv

Resistance sersnlivifyr__..s_ohms

FEET
METERS

)

e o i

- vo——
'

% -2 L. -

-

1T

20

~5C

—-7C

- 9C

ot}

350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO 35
SHEET 2 OF 2

LITHOLOGY

STRiP
LOG

Logging speed: 20 ft/min

Logged depth&.

Gamma ronqe'—._L__l cps

s

TC. 3

sec

Resistance sensnivityz__5_ohms

3 DEPTH

cps
1 sec

100 my

FEET
METERS

lignite (351-353.5)

clayst, med-gy, very silty

siltst, med-gy

" lignite (391-392)

350

e ile}

b—-120

130

~——140

b~ 150

160

7

“T-180

=190

200

~4—210

“t-220

TSO-J

72



UNITED STATES GEOLOGICAL SURVEY HOLE NO 36
SHEET 1OF 2
AREA Three River QUAD NAME Scairt Woman Draw
DATE STARTED 8-2-79 DATE COMP 8-2-79 COUNTY  Billings STATE North Dakota
KKK FEL GROUND
LOCATION:SEC. 19 T4 N., R 99 W. FOOTAGE LOC. 120 £t ;o 225 ft g | Srew 2662 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 401 ft |CORING _ —=—- DEPTH 401 ft
DEPTH TO
DRILLING AGENCY: c¢regory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 11 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 ft/min  Censity range: 3 cps DEPTH
400 ft 1
o o jloggeddepth_ "~ ~~  Density TC. sec %]
LITHOLOGY g 9 o i
' H 5) - Gamma range‘_lé_cps SP sensnivny;____l_QQ_._mv ﬂg E
=
GammaTC-— 3 _ sec FResistance sensnivityi_ohms
soil, med-brm, silt, clay, unconsol " 0—[—0
clayst, med-gy, very silty - -
lignite (16.5-21) -
clayst, med-gy, mod silty - 10
‘ - - 50—
siltst, med-gy . —-20
|
3 -~ -
- 100~ 30
sandst, lt-gy, fine-grained - |
- —-40
1) .. -
clayst, med-gy, very silty !
- 150 —
lignite (156-157) | .
“}so
clayst, dk-gy, mod silty - = _
lignite (180-184) - —
N J —
clayst, dk~-gy, sli silty 60
lignite (205.5-207.5) 2007
siltst, med-gy; high clay ' o - o
content
lignite (244.5-246) — .
clayst, med-gy, sli silty i ’ 250 —
siltst, med-gy ' - — 380
clayst, dk-gy, sli silty - 7
lignite (286-288) -
190
clayst, med-gy, mod silty - 300~
lignite (312-313) = -
) rS
clayst, lt-gy, very silty i - 100
= 350 —

s



UNITED STATES GEOLOGICAL SURVEY HOLE NO 36

SHEET 2 OF 2

REMARKS:

e e

. EPTH
Logging speed:.—. 20 _f1/min  Density range _____ 3 _cps D

400 ft

Logged depth: Density TC 1 sec

LITHOLOGY

STRIP
LOG

Gamma runge-._L_cps SP sensitivity__. _100___mv

FEET
METERS

G TC- 3 sec  Resistance sensitivity.3 _ohms

- T 350 =

clayst, lt-gy, very silty

lignite (384-386.5) E — .
clayst, dk-brn, cbncs - |
Y lignite (392.5-394.5) P . ; : {‘i 120
£

siltst, med-gy e — . = .

130

4140

“F150

r—-IGO

o

T80

190

_200

210

220

750 ~

74




UNITED STATES GEOLOGICAL SURVEY HOLE NO_ 37
SHEET 1 OF 2
AREA Three River QUAD NAME Grassy Butte SW
DATE STARTED 8-2-79 DATE COMP 8-2-79 COUNTY Billings STATE North Dakota
XXX ROUND
LOCATION:SEC. 14 Ti4k N., R 99 w., FOOTAGE LOC. 930 f& FaX 180 ft g | oo 2732 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 400 ft | CCRING ——— DEPTH 400 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 8 ft
LITHOLOGY RECORDED BY s. christensen GEOPHYSICAL LOGS RECORDED BY J. wald
REMARKS:
=
Logging speed 20 ft/min Dersity range’ 3 cps DEPTH
a o | Logged depth___399 ft  persity TCi 1 sec @
LITHOLOGY z S 15 100 b oS
o Gemma ronge' e —2 s SP sensitivity. my w 'u:
=
Gemma T.C.: 3 sec  Resistance sersitivity: 5 ohms
1 soil, med-brn, sile, clay, unconsol * 0][-0
<1 clayst, med-brn, very silt - p
’ 4 V' lignite (15-18) . {
"1 clayst, med-gy, mod silty ) i 7
- 13 = i
! )
siltst, med-gy; high clay content | . A / 7]
- : - 50—
b 20
< clayst, dk-gy, sli silty - -
= - - i —
- siltst, med-gy; high clay content - f -
i
— - 100—~30
— v p—
lignite (114,5-119.5) i - i
7 lignite (123-126) ! ' { -
- lignite (130-131.5) .~ At — 40
clayst, med-gy, mod silty | n
- . - 15C —
N sandst, med-gy, fine-grained - “Fso
- clayst, dk-gy, very silty -~ -
lignite (172~176.5)
- Rad —
- - 60
clayst, med-gy, mod silty ’ 200
— ' - .- p—
lignite (224-225) |
- ] _-70
-1 - -
— clayst, med-gy, sli silty - 250 —
m - —-80
~ - —
— B —
lignite (284,.5-286) v
] clayst, dk-gy, very silty i ] 190
1
siltst, med-gy l 3004
sandst, med-gy, fine-grained ] - fi 7
lignite (324-326) ] \ _—|oo
clayst, med-gy, very silty ' ’ e 1
| clayst, med-gy, sli silty lignite (345-346) i = -
- - - 350~

P



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 37
SHEET2 OF 2

Logging speedi—_2Q _ft/min Density range .3 _cps DEPTH
+ o | Logged depth—__ 399 ft  Density TC- 1 sec 2]
LITHOLOGY 9 o W]
%] Gamma ronqe—____li___cps SP sensitivity._ 100 _mv w I;
Gamma TC. 3 _sec Resistance sensitivity _3_ohms =
- 7 350
=] clayst, med-gy, sli silty Bl ’.‘ s IR
-~ - 3 -
ignite (374-378) :
-1 clayst, dk-gy - . _
it mdese. £ \ - |
sandst, med-gy, fine-grained ] . .5 _:,._‘, W b 12C
— l G X a e = ot 400~
B D R~ SRS
400 N
- s
B 130
-
- 450
-1 - 140
- ——
- i50
- £20~—
- “}60
h 550
. 4170
N “11i80
- 600
j —
-1 —
190
d —
- 650 —
- =200
-1 —
- 210
- 700 —
hn —
—220
-
—
- 750 ~

1 S e RN v &

76
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 38
SHEET 1 0F 2
AREA Three River QUAD NAME Grassy Butte SW
DATE STARTED 8-2-79 DATE COMP  8-2-79 COUNTY  Billings STATE North Dakota
. FNL GROUND
LOCATION:SEC. 34 T.144 N, R. 99 w. , FOOTAGE LOC. _ 7i5 fr giv 160 fr oot | SROND 595 ¢
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY _ 401 ft JCORING  ==- DEPTH 401 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuio Lever 1 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 ft/min  Censity range’ 3 cps DEPTH
: 400 £t : 1
. a ¢ | Logged depin_BYY xL  Density TCi % sec %
LITHOLOGY £ S s 00 b ok
» G renge’ cps  SP sersitivity. 1 mv w -
e
GommaTC:____ 3  sec Resistance sensnivi'y;_s___ohms
R =
soil, med-brn, silt, clay, unconsol i - 0—-0
clayst, med-brn, very silty { ‘ 7
. <4
o 50—
siltst, med-gy - _
. 20
: —
lignite (76-~79) .
clayst, dk-gy, sli silty lgnite (80.5-83.5) ' -
clayst, med-gy, mod silty lignite (90-91) ’ |
i - 10—~ 30
I -~
siltst, med-gy
-~ .40
clayst, med-gy, very silty - 150 =
' . “tso
! - -
siltst, med-gy oo
i wae 200—
clayst, dk-gy, mod silty ' o .
siltst, lt-gys high clay content - .
layst, dk- sli silt - 250 =
crayst, dk-ey. y lignite (260-262.5) - Lo
1] - .
!
clayst, med-gy, sli silty i - -
I -
lignite (299 I
_ ignite (299-301.5) - 300
clayst, dk-brn lignite (307-308) .
siltst, med-gy -
lignite (317.5-318.5) ~
siltst, med-gy; high clay content Ead oo
clayst, med-gy, sli silty . 7
‘ - 350 ~

e e



UNITED STATES GEOLOGICAL SURVEY HOLE NO 38

SHEET 2 OF 2
REMARKS:
Logging speed:__ zo_fe/min Density range: 3 _cps DEPTH
% o | Logged depth__ 400 ft  Density TC: 1 sec 0
LITHOLOGY €9 o @
n Gommao vonqe»__L_._cos SP sensi'ivity:._,____lg.o__mv w "
Gomma TC 3 sec Resistance sensitivity: 5 ohms 2
350
clayst, med-gy, sli silty i - Y
§ -}-t10
\
lignite (366,5-370) . ) .
\
- |‘; —
]
clayst, med-gy, very silty 5 - j -
¢ & o« e we me 120
S ML e e S 400
™ =
401
130
-
450 -
-——140
-
“F1s0
3500 =
“1-160
550 —
M pdkd")
1180
600
00
-
650 =
_-e00
1
=210
700 -
220
—
750 ~

78
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 35
SHEET 1 OF 2
AREA Three River QUAD NAME Grassy Butte SE
DATE STARTED 8-3-79 DATE COMP 8-3-79 COUNTY Billings STATE North Dakota
FNL FEL GROUND
LOCATION:SEC. 8 T144 N., R 98 W. , FOOTAGE LOC. 84 ft oy 40 ft  wxw | eLev 2522 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY 361 £t | CORING - DEPTH 361 ft
DEPTH TO
DRILLING AGENCY:  Gregory Drilling Company DRILL TYPE: Rotary FLup LEver 2 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
=
Logging speed 20 ft/min  Depsity ronge: 3_cps OEPTH
360 ft . . 1
a ¢ | Logged depth._Z~~ == Density TC: sec »
LITHOLOGY = 3 5 o 100 "B
» G ronge' cps  SP sensitivity. mv W o
Gomnw TC: 3 . __sec  Resistance sersitivity: 5 ohms =
. [t P T oo
soil, med-brn, silt, clay, unconsol
clayst, med-brn, very silty
siltst, med-brn -
=10
clayst, med-gy, mod silty i
lignite (50.5-53) 50—
clayst, med-gy, very silty "_20
lignite (72.5~73.5) -1
clayst, dk-gy, mod silty -
lignite (91-97.5) ] "
100~{~ 30
clayst, med-gy, very silty
siltst, med-gys; high clay content 440
lignite (145.5-148.5) [— 150—
clayst, med-gy, sli silty — “T+s0 |
siltst, med-gy ——60 '
2004
clayst, dk~gy, mod silty 70
lignite (237-241.5) -
250 —
clayst, lt-gy, sli silty ~- 80
lignite (274.5-275.5) 7
clayst, lt-gy, sli silty
- 90
sandst, med-gy, calc, fine-grained, well-consol 300
clayst, lt-gy, sli silty ]
- 100
sandst, lt-gy, calc, fine-~grained, well-consol -1
clayst, med-gy, mod silty -
350




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 39

SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:i___ 20 __ft/min

Lagged depth.

Gomma ronqe~_1i___

Gamma TC. 3

360 ft

cps

Density range _._.3__.cps
Density T.C: 1 sec

SP sensitivnyv._._l_o_o___ my

Resistance sensnivnyr_§_ohms

DEPTH

FEET

METERS

clayst, med-gy, mod silty

ERY
Moy 2l W
- Fatie

350=

r—nC

120

30

140

~ 150

160

170

180

190

_f200

=210

220

750~

80




UNITED STATES GEOLOGICAL SURVEY HOLE NO 40
SHEET 10F 2
AREA Three River QUAD NAME Grassy Butte SE
DATE STARTED 8-3-79 DATE COMP 8~3-79 COUNTY Billings STATE North Dakota
! FEL GROUND
LOCATION:SEC. 22 Ti44 v., R 98 w., FOOTAGE LOC. 108 ft Z‘%‘E‘ 1584 £t gwx | ELEV 2436 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 1inch drag ROTARY 421 ft |CORING  ——m DEPTH 421 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 5 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed__2Q _ ft/mir  Density range: 3 cos OEPTH
420 ft ; : 1
a ¢ | Lagged depth___ <V L  Density TC. sec 7]
LITHOLOGY z 3 15 100 L&
»w 13 range: cps 3P sensthvily my e 5
=
G TC: 3 sec  Resistance sensiﬁvify-_i.chms
- oy
. O=y-0
soil, med-brn, silt, clay, unconsol - _1
i lignite (8.5-10) j ~ ! -
clayst, med-gy, sli silty ! . ’,.3
lignite (26-31) . .g/ —
clayst, dk-brn, cbncs lignite (35-36.5) /0 — 10
lignite (38.5-41) - i —
clayst, med-gy, mod silty - f 0
siltst, med-gy =
lignite (68.5-70) I
clayst, med-gy, very silty '
lignite (85.5-86.5) i
clayst, lt-gy, mod silty | 7
100~ 30
siltst, med-gy -
clayst, dk-gy, sli silty
lignite (131.5-136) 40
clayst, lt-brn -
lignite (147.5-148.5
clayst, med-gy., mod silty gnite ( ) 150
lignite (159-160) -
clayst, med-gv. very silty | 50
siltst, med-gy; high clay content i 7]
! 60
lignite (201.5-202.5) 200
siltst, med-gy =
4
sandst, lt-gy, fine~-grained
250 —
i —1-80
siltst, med-gy i =
lignite (291,5-294.5) TJreo
300~
clayst, med-gy, very silty b
=~ 100
siltst, med-gy -
I - 350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 40
SHEET2 OF 2
REMARKS:
Logging speedi__ 20 ft/min Dersity range- 3 cps pEPTH
S o | Logged depth_ 420 ££  pensity TC: 1 sec »
LITHOLOGY 9 I o
(2] Gammg ranqe~_]L«cps SP sensirivny»*_l_q()_. mv w ;
Gammg TC __.3.*sec Resistance sensmvny‘__iohms =
- _ 1ignite (350.5-352) . “ - 350
| clayst, dk-brn, cbnes lignite (355-356) by ? n
- —+i0
] siltst; dk-gy -~ -
i <
- lignite (380.5-382) ‘ - ) -
4 clayst, dk-gy, very silty ”» -
=120
— siltst, med-gy - 400
_4 lignite (405-406) —
siltst, lt-gy; high clay content : e A .
B . ‘;“ - :;. - . ' at. .
Vlage fon -~
™ - Fri ' 130
h 421 I
N ' - i .
l Beiin me o he e s s - - o __'_z;,_,v
— 450—]
< —140
. “} 50
- “}-160
- -
- 550~
- _‘r—l70
. . -
- -
- 180
- 600
-4 p—
T 150
- —
p— 650 ~
. _-200
o =210
- 700 =~
- “F-220
- 750 -

82
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UNITED STATES GEOLOGICAL SURVEY gS'EETTOOé:
AREA Three River QUAD NAME Fayette
DATE STARTED 8-5-79 DATE COMP  8-5-79 COUNTY Dunn STATE  North Dakota
LOCATION:SEC. 12 Ti4s n., R 97 w. , FOOTAGE LOC. 2218 ft yw 810 fr  ror | Shov™ 9422 ¢t
SIZE AND BIT TYPE:  4-3/4 inch drag FomaRY II0 Tt Jcomms bepri 110 fe
DEPTH TO

DRILLING AGENCY: Gregory Drilling Company

DRILL TYPE: Rotary

FLUID LEVEL ==~

LITHOLOGY RECORDED BY L. Tomac

GEOPHYSICAL LOGS RECORDED BY J. Wald

REMARKS: Due to hole caving, geophysical log was run through the casing.
Gamma and density were the only logs run on this hole.

+

STR:P

LOG

Logging speed 20 f1/min
Loqgged depth _llQ__f,h —
Gammd rcnqe'___.—ls cps

GammaTC:____ 3 sec

Density range:

Density TC:

SP sensitivity.

Resistance sensitivity: =" chms

3 DEPTH

cps

= _.my

]
|
FEET
METERS

- LITHOLOGY
surface
.| run number 1,
density only
110 ft
surface
siltst, med-gy

run number 2,
gamma & density

clayst, med-gy, very
silty

lignite (?)(96.5-98.5)
lignite (?)(107-7)

circulation was probably lost in a fractured
-coal bed

Oj—O

- 20

=20

—-40

p~ 50

- 60

83
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 42

SHEET 1 OF 2
AREA Three River QUAD NAME Grassy Butte SE
DATE STARTED 8-3-79 DATE COMP 8-3-79 COUNTY pumn STATE North Dakota
. XX XEX GROUND
LOCATION:SEC. 18 Ti44 N., R 97 w., FOOTAGE LOC. 40 ft g 2610 ft  rw | eLev 2424 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 380 ft | CORING —— DEPTH 380 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL & ft
LITHOLOGY RECORDED BY s. Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
|-
Logging speed- 20 ft/min  Density range: 3 cps DEPTH
| .. 380 ft . _ 1
a g puwoggeadepn =~ -  Dersity TCio _— _sec %]
LITHOLOGY z 8 0 00 5| 8
w Gomma range: =~ cps  SPsensitivity____ “FY  mv &: ;
=
GammaTC:_____ 3  sec Resistance sensitivity: 5 chms
] soil, med-brn, sand, silt, unconsol o°
-} siltst, med-gy _
T lignite (29.5-~31.5) 0
| clayst, med-gy, sli silty
—={ siltst, lt-gy 50—
P20
- -
saudst, med-gy, fiue-grained
- l00——3o
- —- a0
- lignite (138-139) =
- 150 =4
| siltst, med-gy “T1-s0
i lignite (181,5-188.5) JN :
_] clayst, dk-brn, cbncs, sli silty 3 200 60
_| clayst, med-gy, mod silty lignite (201.5-203)
lignite (218.5-212.5) n
71 clayst, med-gy, very silty =
- 70
"] sandst, med-gy, calc, fine-grained -
1 clayse, dx- od silt 230 :
i yst, dk-gy, m y lignite (257-259.5) N
- siltst, med-gy; high clay content - ?
4 lignite (275-277) | !
-1 siltst, med-gy oo ’
= 300
<4 sandst, med-gy, fine-grained - :
- =100 :
- :
|
i i i
- clayst, med-gy, mod silty 350 — :




UNITED STATES GEOLOGICAL SURVEY HOLE NO 42

SHEET20F 2,
i
i
i
REMARKS: g
.
PT
Logging speed 20 ft/min  Censity range 3 cps oERTH
o . 380 ft . 1
= O | Logged depth: Density TC . sec «
LITHOLOGY z 8 " - c| g
v Gammarange. =~ cps SPsensitivity._ MY mv w :‘
H
Gamma TC,'_____3__sec Resistance sensitivity 5 ohms
clayst, med-gy, mod silty ' s 350
- sandst, med-gy, fine-grained -~ ' S
e ',‘ ]
i ciaysi, lt-gy, very silty . o % L ’?,;" e
§;;7_‘_‘ o m e ®= o ria -
TD 74
- -
380 ) . =120
- ' : : oo o 400 ~
- —
- 130
-4 —
- 450~ '
- —+140 |}
£
i
-1 - ¥
H
. __ :
H
T “lso | f
— 500_- B
— — i
160 .
- - ;
- — E
!
—~ 550—
. =170 :
i
- _ ;
. £
i i
“t-t80 |
N H
- 600— :
190
-1 —
-1 —
- 650
- —-20C B
H
- - g
¥
4 =210 | :
¥
-t 3
700 - ¥
1220 | .
- {
. f
-1 !
T !
- 750 —

85 A o



UNITED STATES GEOLOGICAL SURVEY HOLE NO 43
SHEET 1 OF 2
AREA Three River QUAD NAME Killdeer
DATE STARTED 8-5-79 DATE COMP 8-5-79 COUNTY Dunn STATE North Dakota
FNL h.5.2.4 GROUND
LOCATION:SEC. 4 T.144 N., R 96 W. , FOOTAGE LOC. 536 ft gey 56 g0 oo | e 2502 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 3Bl Ft JCORING  ——- DEPTH 381 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEvEL 23 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECCRDED BY J. Wald
REMARKS:
E
Logging speed 20 ft/mn Cersity range: 3 cps DEPTH
380 ft Cepsi . 1
a o | Logged depth Cersity TC.: sec %)
LITHOLOGY z 8 s o ot n | €
73 G a range" cps  SP sersihivity: mv w i
=
Gammo T.C:___ .3___._. sec  Resistance sensitivity. ohms
soil, med-brn, sand, silt, unconsol 0=°
sandst, med-brn, fine-grained -\. T
H ——
‘ } 10
/
| i -
| }
50—
/ 20
clayst, med-gy, very silty ,i =
/l - "
lignite (97.5-103.5) ) 100—"">
clayst, dk-gy, very silty ) -
lignite (118.5-120.5) | ‘f -
i, -4=40
siltst, med-gy; high clay . [ _
content i {
' 150 =
lignite (154-155)
siltst, med-gy _-50
clayst, dk-gy, sli silty lignite (182.5-184) -
60
200—
siltst, 1lt-gy i -
| -
lignite (223.5-226) f 70
clayst, med-gy, mod silty 250 =
-1+—80
lignite (276.5-277.5) [ A _
clayst, dk-gy, sli silty /
1lignite (290-291) } “+90
clayst, med-gy, mod silty |- <, 300
sandst, lt-gy, calc, med-grained, well-consol ~ -
| T
siltst, med-gy i oo
clayst, med-gy, very silty lignite (341-344.5) s50

e e =




UNITED STATES GEOLOGICAL SURVEY HOLE NO 43
SHEET 2 OF 2
REMARKS:
Logging speed 20 _ft/min  Density range 3 ces DEPTH
% o | Logged depth:___380 ft Density TC- A sec 4]
LITHOLOGY = 3 s il
« Gommararge =2 _cps SP sensitivi'y:._.___lgg_..mv oW I
Gamma TC- 3 sec  Resistance sensitivity 5 orms =
350~
clayst, med-gy, very silty
lignite (364.5-365.5) |ummmmmne e
clayst, med-gy, sli silty Pt - —
il Tl Tes - -
™ . Bo¥ " "
381 | “Fr20
! , 400
_}130
450~
-t |40
. “}-150
500
160
550 —
_-—|70
180
600
“T00
650 —
_}e00
—
-+—210
700~
1220
750 -

87
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 44
SHEET1 OF 2
AREA Three River QUAD NAME Killdeer
DATE STARTED  8-7-79 DATE COMP  8-7-79 COUNTY  Dumn STATE North Dakota
£ FEL RCU!
LOCATION:SEC. 12 T.144 N, R 96 W. , FOOTAGE LOC. 2370 ft gtv 10 £t g | ey 2358 fr
FOOTAGE TCTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 360 £t | CORING —— CEPTH 360 ft
. CERTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary Fooo cever 3 £t
LITHOLOGY RECORDED BY S. Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed: 20 ft/min  Censity ronge- 3 cps DEPTH
360 ft 1
a ¢ | Logged depth._29Y Lt = Jensity TC . ° _sec %)
LITHOLOGY = S 15 100 Bl
173 G range’ cps  SP sensitivity my 3_1 ;
H
GammaTC:— 3  sec Resistance sersitivily. 5 ohms
soil, med-brn, sand, silt, unconsol O0-10
siltst, med-brn n
lignite (14.5-19)
siltst, med-gy; high clay 0
content __
clayst, dk-gy, sli silt -
v &y ¥ lignite (54.5-55.5) %
siltst, med-gy _'20

—

100={" 30
sandst, med-gy, fine-grained -

-t 40
lignite (140.5-141.5) -
lignite (143.5-144,5)

15C—
siltst, med-gy “}so

—

sandst, lt-gy, calc, fine-grained, well-consol -
clayst, med-gy, mod silty 60
200
sandst, lt-gy, calc, fine-grained, well-consol
clayst, med-gy, mod silty
lignite (223-229) g =
siltst, dk-gy -
lignite (250.5-252) 250 —
clayst, dk-brn, cbncs,
mod silty lignite (260.5-261.5) -t 80
lignite (266-273) -
lignite (275-279)
siltst, med-gys high cl. .
ontent D)0 R MY yienite (286.5-288) |
=90
300
clayst, lt-gy, very silty
= 100
lignite (330.5-333.5) =
siltst, med-gy -
350 =

AR e B, 5




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO 44
SHEET 20F 2

LITHOLOGY

STRIP
LOG

Logging speed:._ 2_.0 ft/min  Cersity range"
Logged depth:
Gamma mnge-_.__].é__..cps SP sensitivity-.____l:po__ mv

Gomma TC.—__ 3 _sec Resistance sensitivity: 5 _ohms

3 CEPTH

cps
__36._&_. Density T.C :__l_sec

FEET
METERS

siltst, med-gy

360

. ?“"— S . 350
. -1‘ - A--d - P
Goana . 5" Meade
oy .

. -
P - "‘u - s 1o
[

89




UNITED STATES GEOLOGICAL SURVEY HOLE NO 45
SHEET 1 0F 2
AREA Three River QUAD NAME Killdeer
DATE STARTED 8-7-79 DATE COMP 8-7-79 COUNTY Dum STATE North Dakota
FNL GROUND
LOCATION:SEC. 22 Ti4s ., R 96 w. , FOOTAGE LOC. 10 £t yex 132 fr oer | ohoo 2350 ft
] FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY _ 631 ft JCORING  —=-—- DEPTH 631 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 19 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed._.__20_ f+/min Density rongei . . 3oens L _D.EF:IH.__
o Logged depm._m__ Density TC. 1 sec »
LITHOLOGY z 8 i
" G range’ 15 cps  SP sensitivity. 100 mv E ;
GammaTC:—___ 3 sec Resistonce sensitivity__ 3 shms =
T - T T EITT T weeeyr s - om— o
soil, med-brn, sand, silt, unconsol b " O0=y-0
siltst, med-brn; high clay content 2"-;_&___ o -

"™ T— ﬂ-;/_:A

- -0
sandst, lt-brn, fine-grained - 50—

1] - -
5 J —20
b . :
sandst, lt-brn, calc, fine-grained, well-consol ] :
sandst, med-brn, fine-grained * -

-~ 100~ 30
clayst, dk-gy lignite (114-115.5) - - ;
clayst, med-gy, very silty - 40

i - 150 —
siltst, med-gy ™ ‘
“Fso |
lignite (170-171) ™ _ H
lignite (172.5-173.5)
lignite (174.5-176) - -1
clayst, med-gy, mod silty - 200_*—60
lignite (216-217) ' 7]
lignite (218.5-220) - -
clayst, dk-brn
yees lignite (224.5-233.5) - o
lignite (235-239.5) , -
clayst, med-gy, very silty ] -
‘ . - 250 —
siltst, dk-gy Rd — a0
lignite (272-273.5) - n ;
clayst, med-gy, mod silty = - ;
lignite (296-299) - - 90

' 300
clayst, med-gy, sli silty - -

l 2. _"'100

oo

.

350 =~

r e eapeees



UNITED STATES GEOLOGICAL SURVEY HOLE NO 45
SHEET 20F 2
REMARKS:
Logging speed: 20 __ft/min e~y ronge__ 3 cps DEPTH
2 o | Logged depth:__§_3_0__ft— Cersy TC_ 1 sec 1]
LITHOLOGY € g 15 i
17y Gamma range- eps  S° sersitivity._ 100 my i =
Gamma TC. 3 sec  F=sstance sensnivny:_Lohms =
! S 350
clayst, med-gy, sli silty 3 ‘ .
j L.
lignite (372-375) -
i -
clayst, med-gy, mod silty 4
yi 120
lignite (402-403) \ 4009
. ) .
clayst, med-gy, mod silty v - o —
! b 130
siltst, dk-gy$ high clay content | ';
B 1
lignite (445-448.5) }‘
layst, dk- ; 450
ctayat, dk-gy lignite (457-458) \ Lo
siitst, lt-gy . K -
- -
e}
clayst, med-gy, very silty i - 50
\" 500
. ) -
sandst, med-gy, fine-grained ' _ 7, =
. -1 60
lignite (524.5-528,5) - ©
clayst, med- very silt ;
Yo, meraY, Very ST lignire (535.5-537.5) ! % _
siltst, med-gy } 550—
lignite (553-555) ¢ 170
/
clayst, med-gy, mod silty b4 ]
1.
sandst, med-gy, fine-grained lignite (588.5-590.5) i 4 o
lignite (593-594) !
clayst, med-gy, very silty i / 600—
lignite (607-614) i ! m
clayst, med-gy. sli silty | _{) 90
emte ]
D —
631 .
P €50
~ e meeae m—- s S e e, e e = ——200
” -
=210
700 —
220
750 =4

e G S WA v
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 46
SHEET 10F 1
AREA Three River QUAD NAME Killdeer
DATE STARTED 8-7-79 DATE COMP  8-7-79 COUNTY Dumn STATE North Dakota
N FEL ROUN
LOCATION:SEC. 30 T.144 N, R 95 w., FOOTAGE LOC. 1660 ft yuy 820 ft g | soov® 2286 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 340 ft JCORING _ —=m DEPTH 340 ft
N DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuip Lever 1 ft
LITHOLOGY RECORDED BY 5. christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed- 20 ft/min  Dersity range: 3 cps DEPTH
340 ft . 1
o o | Logged depth_ 27~ - __  Density TC. sec %]
LITHOLOGY g S s 100 il
7 G range: cps  SP sersitivity. ek mv w i
=
Gemma T.C: 3 sec  Resistonce sensitivity S ohms
¥ = v -
s0il, med-brn, silt, clay, unconsol ¢ , - 0-—{-0

- ! Rd -

giltst, med-brnj high clay content !

T lignite (23-26) ' 7

= i : 10

clayst, med-gy, mod sility \ - -
-~ 50-

- sandst, lt-grn, fine-grained - -

| clayst, med-gy, very silty - [ =20

sandst, med-gy, fine-grained -

- - ——

- . » -

clayst, med-gy, very silty \

. i - i o030
lignite (111-113) I - -~ ~
lignite (114-117) | - \

clayst, med-gy, sii silty R L~ \ 40
lignite (138-142.5) pum— o : -
layst, dk- sli silt —==
crayst, cioey, a5 s lignite (151.5-152.5) f==>d - \ 150~
lignite (157-158) -
clayst, dk-gy, sli silty lignite (165-166) [-.\ “Fso
lignite (168-173) - P -
lignite (175-179) - \i
- !
siltst, med-gy _ } o | oo
lignite (204-205) N :
clayst, med-gy, sli silty ) zi- I
[ve b =70
1
o H
lignite (242.5-243.5) ' } m
- % 250 —
- & —1.—80
clayst, med-gy, mod silty - i
- ‘Lg _
lignite (286-287) - ;
&-"'\ “Feo
clayst, med-gy, mod silty - { 300 =
- i
lignite (314-315) - H\
clayst, med-gy, slii silty —-IOO
e 3 . —
o JPRC A -
Down % -
k7
. 350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 47
SHEET1 OF 2
AREA Three River QUAD NAME Werner
DATE STARTED 8-17-79 DATE COMP 8-17-79 COUNTY Dunn STATE North Dakota
FNL GROUND
LOCATION:SEC. 28 T. 144 N, R. 93 w,, FOOTAGE LOC. 25 ft XXE 480 ft %%’{ ELEV 2298 ft
FOOTAGE TOTAL
S'ZE AND B‘T TYPE' 4-3/4 inch drag ROTARY 401 ft lCORING -— DEPTH 401 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUIC LEVEL 104 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
1=
Logging speed:_20__ ft/min  Censity range: 3 _cps DEPTH
400 ft . 1
a o | Logged depth. ¥V L =~ Denrsity TCo 2 sec 1%
LITHOLOGY z 3 15 100 w|
13 Gamma range’ cps  SP sersitivity mv w m
s
GammaTCi 3 sec Resistance sersitivity: S chms
] soil, med-brn, sand, silt, unconsol T O0—r0
.] sandst, 1lt-brn, fine-grained _
i lignite (33-41) b~ 10
= 50—
4 clayst, med-gy, very sility ...-20
- lignite (96-102.5) 100~ 30
- -
-1 —1-40
siltst, med-gy ]
— 150 =
- “T-s0
lignite (173.5-178) T
- -lignite (179-194.5) -
- lignite (197.5-200) 200 °
~ siltst, med-gy; high clay content _
- 70
B lignite (234-237.5) -
—{ siltst, lt-gy 250 —
n -1~ 80
~ clayst, med-gy, very silty -
clayst, med-gy, very silty lignite (278-280) -
! T
i -
1 siltst, med-gy 300
lignite (312.5-316) 7]
clayst, dk-gy, sli silty lignite (319-320) -
1 lignite (327-333) 100
- clayst, dk-gy, mod silty a
T 350

v e



UNITED STATES GEOLOGICAL SURVEY HOLE NO 47

SHEET 2 OF 2

REMARKS:

DEPTH

Logging speed:. 20 f1/min  Density ronge'—___ 3 _cps

Logged depth;ﬂf;_ Density T.C: sec

LITHOLOGY

STRIF
LOG

Gamrma runqe-—ls___ cps  SP sensitivi'y:__...l.QQ__ my

FEET
METERS

Gamma TC. .___3______sec Resistance sensnivny‘_i.ohms

-, 350—
clayst, dk-gy, mod silty
=10

lignite (371-372)

clayst, med-gy, very silty lignite (382-383)

clayst, med-gy, very silty

! -
—~— - —-120
4o x4 Masiotheea

. 4 -~
Gemoa
X g/

130

-—t+—140

150

94

a5 oRpKes it s 5

[r——

e R g s s ke, oL



UNITED STATES GEOLOGICAL SURVEY HOLE NO 48

SHEET 1 OF 2
AREA Three River QUAD NAME Marshall
DATE STARTED 8-15-79 DATE COMP  8-15-79 COUNTY  pumn STATE North Dakota
LOCATION:SEC. 32 T.14 N., R 91 w. , FOOTAGE LOC. 1580 fr ’rov 18 fr pac | RO 2205 £t
SIZE AND BIT TYPE: 4-3/4 inch drag RoTany 480 Ft [comme oo ] et 460 fr
DRILLING AGENCY: Gregory Drilling Company | DRILL TYPE:  Rotary Ptum LeveL 6 ft

LITHOLOGY RECORDED BY S. Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed-20 __ ft/min  Censity range: 3__cps DE:,TH
460 ft . 1
a o | Logged depth_ 2V % = Dersity TC._._._ 2 sec 1%
LITHOLOGY z 3 s 100 5| 8
%) Gamma range:_ 22 cps  SPsensitivity_ YUY my w I
=
GammaTC:_ 3  sec Resistance sersitivityl2.S0hms
soil, med-brn, sand, silt, unconsol ’ O=—p=0
sandst, med-brn, fine-grained -
. 10
lignite (38-39.5) ]
50~
clayst, med;gy, very silty —_20
clayst, dk-gy, sli silty o
lignite (87.5-89.5) .
clayst, med-gy, mod silty 10030
siltst, med-gy
—- 40
150 —
sandst, med-—g‘y, fine-grained 150
clayst, med-gy, sli silty -
sandst, med-gy, med-grained, calc, well-consol ~60
: 200
clayst, med-gy, sli silty -
lignite (225-227.5) =
siltst, dk-gy 7
lignite (237-239) -
siltst, med-gy
250 —
clayst, 1lt-gy, very silty
-t+-80
siltst, med-gy
lignite (273-278) _
siltst, med-gy Tt
300
lignite (311.5-314) N
clayst, dk-gy, sli silty -
lignite (326.5-327.5) - 100
clayst, dk-gy, sli silty 1
clayst, med-gy, mod silty lignite (343-344) 150

PR -

npa e wa



UNITED STATES GEOLOGICAL SURVEY HOLE NO 48

SHEET2 OF2

REMARKS:

. PTH
Logging speed' .20 _f1/min  Density range—_____ 3 _¢ps OE
Logged depth: 460 ft Density TC: 1 sec

15

Gamma range-—__ == _cps SP sensitivity-___uL. my

LITHOLOGY

STRIP
LOG

FEET
METERS

Gamma TC. .__L_.sec Resistance sensnivnyiéhms

350

clayst, med-gy, mod silty -0

- R : g i .
~ -
:} 120
o~ { 400 —
o % __
l.‘
B v"l —
!
- : i3
i
) / -
{
Rl 1 - 450 -

- ,
e N T T~ —4=140
- _,"’f‘i

siltst, med gy
lignite (395-398)

clayst, 1lt-gy, very silty

siltst, med-gy; high clay content

. -

T 50

— 160

g7

“-180

90

_'—200

=210

220

o 750 ~

96

s BGo e s




UNITED STATES GEOLOGICAL SURVEY HOLE NG 49
SHEET 1 OF 2
AREA Three River QUAD NAME Roosevelt Creek East
DATE STARTED 7-25~79 DATE COMP 7-25-79 COUNTY Billings STATE  North Dakota
X FEL GROUND
LOCATION:SEC. 7 T.143 N., R 101 W, FOOTAGE LOC. 30 ft FsL 1120 ft L ELEV 2415 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 500 ft|CORING  —mm DEPTH 500 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 12 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20__ﬂ/rmn Density range: 3 cps DEPTH
a o | Logged depth 499 ft = oDersity TC. 1 sec 7
LITHOLOGY z 8 s To0 il I
3 Gamma range cps  SP senrsitivity my w o
s
Gomma TC:___v__:;___.sec Resistance sersiivity 5 ohms
-1 soil, 1lt-brn, silt, clay, unconsol e 07—0
7 siltst, med~-brn -
| clayst, med-gy, mod silty
siltst, med-gy b 10
_J clayst, med-gy, mod silty
SC =4
J siltst, med-gy L. 20
-~ e
7 lignite (90-94) -1
- ,Og_hso
| clayst, med-gy, mod silty _+
-~ ——
-{ sandst, med-gy, med-gralned, calc —+ 40
siltst, med-gy
clayst, dk-gy, sli silty ]
1 siltst, dk-gy 15¢ —4
T clayst, dk-gy, mod silty L s0
T siltst, 1t-gy i
60
- 200
| lignite (218-219.5) -
lignite (221-223.5) 70
7] siltst, med-gy i
- -
_ lignite (244.5-251) 250
clayst, dk-gy, mod silty
- -1+-80
1 siltst, med-gy 7
- “TFo0
- 300~
4 "~ o0
clayst, dk-gy, mod silty
] m




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 49

SHEET 20F 2

LITHOLOGY

STRIP
LOG

Logging speed
Logged depths
Gomma rarge-

Gammo TC

499

3

ft

15

>__._20 ft/min

cps

sec

Density mnge‘_____3_.cps

Density TC: sec

SP sensitivny«.____m_o__. mv

Resistance sensitivity: 5 ohms

DEPTH

FEET

METERS

clayst,

sandst,
clayst,

clayst,

sandst,

clayst,

clayst,

dk-gy, mod silty

1t-gy, med-grained, calc, well-consol

med-gy, mod silty
lignite (382.5-386)

med-gy, sli silty

med-gy, fine-grained

lignite (465-467)
dk-gy, mod silty

lignite (483-489.5)
dk-gy, sli silty

150

700 -

1

- 160

_*-—|90

_}200

=210

=220

750 -

98

[—



UNITED STATES GEOLOGICAL SURVEY HOLE NO_s0
SHEET1 OF 2
AREA Three River QUAD NAME Gorham NW
DATE STARTED 7-25-79 DATE COMP 7-25-79 COUNTY  Bi1iings STATE  nNorth Dakota
N FEL | GROUND
LOCATION:SEC. 15 T.143 N., R 101 W,, FOOTAGE LOC. 630 ft yo 1170 £t g | erev 2425 £t
FOOTAGE TOTAL
SlZE AND B‘T TYPE 4'—3/4 inch drag ROTARY 505 ft lCORING —— DEPTH 505 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 5 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed- 20 ft/min  Censity range: 3 _cps DEPTH
e a o | Logged depth. 505 £t DensityTCi 1 sec o
LITHOLOGY g g o &
w Gamma range: 15 cps  SP sensitivity 100 _my w E
Gamma T.C : 3 sec  Resistance sersitivity: S _ohms =
soil, 1lt-brn, sand, silt, uncomnsol Oﬂi'o
—d
sandst, med-brn, fine-grained
lignite (23.5-24.5) n
clayst, med-gy, mod silty —}-IO
lignite (42.5-44) -
50—
clayst, med-gy, mod silty I
00—~ 30
clayst, dk-gy, sli silty
clayst, dk-brn lignite (110.5-111.5)
siltst, med-gy -
clayst, dk-gy, sli silty 440
siltst, med-gy; high clay content 150 —
Tso
clayst, med-gy, mod silty ]
lignite (191.5-195) - —60
clayst, med-gy, very silty 200~
lignite (209-210) -
clayst, lt-gy, mod silty
siltst, med-gy 70
lignite (232-233) .
siltst, dk-gy -
clayst, med-gy, mod silty 250 —
clayst, med-gy, very silty ~4-80
clayst, dk-gy lignite (271-272) ‘1
siltst, lt-gy
1 g “To0
clayst, med-gy, mod silty 300~
siltst, med-gy; high clay content ——-IOO
lignite (338-339) -
clayst, dk-gy
clayst, med-gy, very silty lignite (343-344) 350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 50
SHEET 20F 2
REMARKS:
togging speed:_.z_o_ﬂ/min Density ronge- 3 cps DEPTH
% | Logged deptr:__ 305 ft  pensity TC- 1 sec %)
LITHOLOGY g G Seaveece ' il I
L4 Gommaronge- 15 cps  SP sensitivity____ 100 _ my w "
Gamma TCo—___ 3 sec Resistance sensitivity: 5 ohms =
clayst, med-gy, very silty T 3501
lignite (357,5-364.5) -4
clayst, med-gy, mod silty -
clayst, med-gy, sli silty 7]
sandst, med-gy, fine-grained, iz
calc, well-consol lignite (397.5-400,5) 400 —
clayst, med-brn lignite (402-403.5) B
clayst, med-gy, very silty -
clayst, med-gy, mod silty 130
siltst, lt-gy .
clayst, dk-gy, mod silty 450
lignite (455.5-459) 140
clayst, 1lt-gy, mod silty -
viltsc, med-zy -
=150
5C0—
TD =]
505 -
b~ 160
550
I (Y
“T180
600~
“Fioo
650
_}200
-t—210
700 —
“T-220
750 =

100




UNITED STATES GEOLOGICAL SURVEY HOLE NO 51
SHEET 10F 2
AREA Three River QUAD NAME Rooseyelt Creek East
DATE STARTED 7-24~79 DATE COMP  7-24-79 COUNTY Billings STATE North Dakota
XEX GROUND
LOCATION:SEC. 24 T. 143 N, R102 w., FOOTAGE LOC. 990 £t X 505 ¢ Twr | ciev 2228 fe
FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY 440 £t JCORING _ —mm BEPTH 440 £t
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 5 ft
LITHOLOGY RECORDED BY 1. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
r Logging speed: 20 ft/min  Censity range: 3 cps DETTH
o Loyged depvh.___Big_f_t___ Density TC: 1 e »
LITHOLOGY & S il
« Gamma ranqe‘__l_s_cps SP sersutrvv'ymlev g I
=
GammoTC:—_ 3  sec Resistance sersitivity._9__ohms
soil, med-brn, sand, silt, clay, unconsol - - 010
s ’ -
. ,1 -
¥ - ! -
siltst, med-gy I i -~ 10
] Ky ‘) -
I p
e Jg 50 =
N i p-20
lignite (75.5~77,5) L
lignite (78.5-86.5) \ -
clayst, lt-gy, e~y silty j -
4 - 30
100 =~
sandst, 1lt-gy, fine-grained, calc -
clayst, med-gy, sli silt ; ) -
ySt, mecTeY, ¥ lignite (125-127.5) 1.
clayst, dk-gy, sli silty
1 5 lignite (141-142) i -
clayst, dk-gy, sli silty lignite (149-150) : 150—
siltst, med-gy; high clay content 150
clayst, med-gy, mod silty -
=60
siltst, med-gy 200
lignite (212.5-215) i -
. 1 -
siltst, med-gy; high clay content I - =70
lignite (242.5-244.5) )
clayst, dk-gy, very silty 250 —
lignite (257-262.5)
-+=80
siltst, med-gy -
''''' 190
‘ 300 —
sandst, med-gy, fine-grained
P 100
- 350

101

P



UNITED STATES GEOLOGICAL SURVEY HOLE NO 51
SHEET 2 OF 2
REMARKS:
Logging soeed«_sz!/min Censity ronge 3 cos DEPTH
% o | Logged depth_339 £t pensity TC: L sec »
LITHOLOGY z 8 > c | o8
» Gamma range- cps SPsensi'ivi!y-__lQ_o.__mv w I
Gommo TC. 3 sec  Resistance sensnivny'__s.ohms =
350 =
!
» - L —+-u0
sandst, med-gy, fine-grained SRR, - \‘ 7]
- i .
N i
. H -~ ' -
! i 120
clayst, med-gy, very silty | - : 400—
| N S
. <7 -
siltst, med-gy _ . ! _
. } 30
sandst, lt-gy, fine-grained
TD
440 450
—+140
“F 150
500 —
“TF-160
550
_"—WO
“-i80
600
i T
~
650 —
_‘—ZOO
—
210
700 -
“t--220
750 ~

102




UNITED STATES GEOLOGICAL SURVEY HOLE NO 52
SHEET 1 OF 2
AREA Three River QUAD NAME Gorham
DATE STARTED 7-26-79 | DATE COMP  7-26-79 COUNTY Billings STATE  North Dakota
X o]
LOCATION:SEC. 34 T. 144 N, R 100 w, FOOTAGE LOC. 528 £t X ;g g  pak | GROWN 2665 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY 420 ft JCORING  ——- DEPTH 420 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuip LEVEL 84 ft
LITHOLOGY RECORDED BY 5. christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
' F 2 DEPTH
Logging speed’ 0 ft/min Density ronge: 3 cps
. 419 ft ; . 1
a Logged depth. 27 2+ = Qensity TC.oo = sec 7
LITHOLOGY g 3 - il I
0 Gomma range: 15 cps  SP sensitivity. 100 my w G
GammaTC:__ 3 sec Resistance sersirivify__i- ohms =
l - ’ “;—'w“ L — - . -—
soil, med-brnm, silt, clay, unconsol : o o‘r‘o
clayst, lt-brn, sli silty _
i )
siltst, med-brn .
50—
‘ - 20
clayst, med-gy, very silty E 100 =30
—-40
sandst, med-gy, med-grained, calc, well-consol ]
150 =
clayst, med-gy, mod silty
- ¥ —
| - 50
lignite (169-170.5) i —
clayst, med-gy, very silty
—60
200~
siltst, med-gy =70
. -
i
I 250 —
-+-80
lignite (272-274.5) i -
: —
-r-90
clayst, lt-gy, very silty 300
=100
siltst, med-gy H -
lignite (347-351) !

350 ~




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO 52
SHEET 20F 2

LITHOLOGY

SIRI
LOG

Logging speed'___20 _f1/min
Logged depth:_____.l'lg ft
Gomma ranqe__l_s _CpS

Gammg TC '___..._3 sec

DEPTH

Density range'—____ 3 _cps
Density T.C: 1 sec
100

SP sensitivity:__

FEET
METERS

Resistance sensmmyr__s.ohms

clayst, med-brn

clayst, med-gy, very silty

clayst, dk-gy, sli silty

lignice (347-351)
lignite (356-357.5)

lignite (381,5-385)

sandst, lt-gy, fine-grained, calc

420

350

i

e

450~
—4=140

1180
600 —

=190

750 =

104

i
!




UNITED STATES GEOLOGICAL SURVEY HOLE NO 53
SHEET10F 1
AREA Three River QUAD NAME Gorham NW
DATE STARTED 7-26-79 DATE COMP  7-26-79 COUNTY  Billings STATE North Dakota
FEL R
LOCATION:SEC. 18 T.143 N, R100 W. , FOOTAGE LOC. 2530 £t gur 2305 £t gur | orev® 2735 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 301 ft |CORING _ ——= DEPTH 301 ft
DEPTH TO
DRILLING AGENCY: gregory Drilling Company DRILL TYPE: Rotary FLup Lever 11 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL L.LOGS RECORDED BY J. Wald
REMARKS:
Logging speed: 20 ft/min Censity range: 3 cps DEPTH
300 ft . 1
a o | Logged depth._ZXY ~ - ___ UDersity TC: sec 7
LITHOLOGY z 8 i I
1) Gamma runge'_ls__cps SP sensmvity_____lgg._mv if ;
GammaTC:__ 1  sec Resistance sensitivity;__j_ohms =
soil, med-brn, sand, silt, clay, unconsol i S L T ETT e o O=y=0
clayst, med-brn, very silty J -
|
sandst, lt-brn, fine-—grained ) .
0
giltst, med-brn
50—
saudst, med-gy, rine-grainea ---20
clayst, med-gy, very silty —
|
lignite (92-93) | =
100~ 30
giltst, med-gy ! -
-1 40
clayst, med-gy, very silty 150
) lignite (158-159.5) -
50
1} —
|
' —
clayst, med-gy, mod silty | 200_—50
—
0
clayst, med-gy, very silty 7
- 250 -
- =80
lignite (288-292) i -
- 90
clayst, med-gy, sli silty lignite (294-295) i 300 —
- 100
350 —

105




UNITED STATES GEOLOGICAL SURVEY HOLE NO 54a
A SHEET! OF 1
AREA Three River QUAD NAME Gorham
DATE STARTED 7-26-79 DATE COMP 7-26-79 COUNTY Billings STATE North Dakota
5.8
LOCATION:SEC. 25 T143 N, R 100 w., FOOTAGE LOC. 405 fr ‘oo 140 f& o~ | SROUND 2695 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY 100 ft | CORING -— DEPTH 100 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL ——-
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY -—
REMARKS: Hole abandoned at 100 ft due to complete loss of circulation.
No geophysical log run on this hole.
Logging speed" ft/min  Cersity range: T cps DEPTH
a Logged depth --= Cersity TC. TTT sec 1]
LITHOLOGY = 3 - Lo &
» Gamma range "7 cps  SP sersitivity myv w i
Gamma TC - ——=— ___sec Resistance sensitivity:=—= chms =
soil, lt-brn, clay, silt, unconsol S )
siltst, med-gy; high clay content -
clayst, med-gy, mod silty _
10
50—
sandst, lt-gy, fine-grained -L-zo
no return, probably sandst (00— 30
TD -
100
=40
15C —
“TFs0
——60
200
=70
250 =
-+-80
-
T
300—
Too
350 -

106




UNITED STATES GEOLOGICAL SURVEY HOLE NO 343

SHEET 1 OF 2
AREA  Three River QUAD NAME Gorham
DATE STARTED 7-26-79 DATE COMP  7-26-79 COUNTY  Billings STATE North Dakota
ROUND
LOCATION:SEC. 25 T.143 N, R100 w., FOOTAGE LOC. 1000 fr ©X g5 g XK | SROU 3672 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 380 ft [CORING  ——- DEPTH 380 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 3 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed' 20 _ ft/min Dersity range: 3 cos DEPTH
a ¢ | Logged depth380 ft  pensityTc 1 sec »
LITHOLOGY g 8 o
17 Gamma range:.__ls__cps spP sensmvny;___&mv w ";
s
Gamma T.C:____i___sec Resistance sersitivity: 5 ohms
soil, med-brn, sand, silt, clay, unconsol O0=y-0
clayst, med-brn, very silty e
sandst, lt-brn, fine-grained i olld
504
-
-20
clayst, med-gy, very silty .
100~ 30
siltst, med-gy =
—1-40
150 —
“Fs0
clayst, lt-gy, very silty ]
}—-60
200~
siltst, med-gy; high clay content 7
1 q 1 lignite (226,5-227.5) L-70
t - t =
' clayst, med-gy, very silty lignite (236-237.5)
lignite (240.5-241.5) T
250 —
clayst, med-gy, very silty
—+-80
siltst, med-gy 7
lignite (287-290) -
b~ 9
clayst:,_med—gy, mod silty 300 °
lignite (313-314.5) -
clayst, med-gy, very silty -
lgnite (332-333.5) N
siltst, lt-gy -
350 —




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NOS54 B
SHEET 20F 2

LITHOLOGY

20 tt/min

Logged depth_ 380 ft
15

Logging speed-
Gamma range- cps

Gamma TC ‘___._.._..3 sec

PT
3 cps DEPTH

Censity range

Density T.C sec

SP sensitivityi_.__ _IQO_ my

FEET
METERS

Resistance sensitivity 5_ohms

siltst, 1
clayst, d

t-gy
k-gy, sli silty
lignite (362.5-367.5)

clayst, med-gy, mod silty

350—

 i(e]

=120

30

=140

“Fis0

=160

_—170

1180

=190

__—200

210

=220

750 =

108




UNITED STATES GEOLOGICAL SURVEY HOLE NO 35
SHEET1 OF 2
AREA Three River QUAD NAME Gorham
DATE STARTED 7-26-79 DATE COMP  7-26-79 COUNTY Billings STATE North Dakota
KRK GROUND
LOCATION:SEC. 8 T143N., R 99 w.,6 FOOTAGE LOC. 108 ft rg 6 ft  rwi | eLev 2778 ft
FOOTAGE TOTAL
SIZE AND BlT TYPE: 4-3/4 inch drag ROTARY 401 ft ]CORING —_—— DEPTH 401 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 24 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
|—
Logging speed'....zo _ft/min  Censity range: 3 cps DEPTH
400 ft . . 1
o o | Logged depth__7~¥ **  Density TC: sec 0
LITHOLOGY z 8 e | 8
7 Gamma range" 15 cps  SP sensmvityv________]_-QO_mv w o
Gamma TC : 3 sec  Resistance sersitivity- 5 _ohms =
soll, med-brn, sand, silt, unconsol i - O=y-0
sandst, med-brn, fine-grained b -
lignite (18.5-22) -
siltst, med-gys high clay content
-
clayst, dk-gy, mod silty 10
siltst, med-gy N
clayst, med-gy, very silty 50
siltst, med-gy ' =20
lignite (78.5-79.5) ! . _
I
iltst, d-
siltst, med-gy E oot-30
lignite (109.5-112) -
clayst, dk-gy, sli silty
- —1-40
siltst, med-gy _ _
- 150 —
| _. L 50
- -~ L -
L
Y !
i - -
b - T -
60
- - 200
) - i
sandst, lt-gy, fine-grained - - ; -
- ; =70
L, ) - 7 _
N P 4 P
. CJ i e 250 -
: — . £
. - | T80
AW — < _
- . 'Y
i, =
clayst, med-gy, very silty - i 90
: } 300~
- R fud 7
-~ L
siltst, med- -
& aw \' 100
lignite (335.5-336.5) , N 7]
lignite (337.5-341) | R _
siltst, med-gy e
o 350 —




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO 35

SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:—_20 __ft/min
Logqed depthi 400 ft
Gamma range. 15 cps

Gamma TC.'________.3 sec

Censity range — 3 cps
Density TC- 1 sec
100

SPsensitivity

5 ohms

Resistance sensit:vity

DEPTH

FEET
METERS

siltst, med-gy

clayst, dk-gy

clayst, med-gy, mod silty

lignite (376.5-379.5)
lignite (383.5-384.5)

K
[y B 2
S
N
: & E S
. - - -« -‘.—-
-
e,

350‘1

“+uo

- 120

130

—t—140

150

1160

o

~1-180

=190

200

110

~ g o

T



UNITED STATES GEOLOGICAL SURVEY HOLE NO 56

SHEET1 OF 2
AREA Three River QUAD NAME Fairfield .
DATE STARTED 7-26-79 DATE COMP 7-26-79 COUNTY Billings STATE North Dakota
KERX
LOCATION:SEC. 27 T143 N., R 99 w., FOOTAGE LOC. 50 fr  Gxx 2580 £t .= | SFOUN® 2798 £t
. FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 500 Ft |coming — DEPTH 500 £t
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLup Lever L ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS: '
Logging speed 20 tt/min  Density range: 3 cps DEPTH
499 ft - : 1
a ¢ | Logged depth___ 377 _ _— Density TC: sec %)
LITHOLOGY z 3 15 100 bl s
%) Gamma ronge'— 22 cps  SPsensihivity. " MY  mv W ;
GommaTC: 3 sec Resistance sersitivityz_3 _ohms =
soil, med-brn, sand, silt, unconsol } 010
sandst, lt-gy, med-grained, calc, ! -1
well-conso ‘
siltst, med-gy; high clay content =
U i TF0
Vel n
- 50—
* g e
sandst, med-brn, fine-grained . :.'.‘. -
00—~ 30
'\ -~
. ; .
-~ 40
lignite (135-137)
siltst, med-gy
150 =
“Ts0
clayst, med-gy, mod silty \ 7]
|
E -
- 60
lignite (196.5-201.5) 200~
clayst, dk-gy, very silty
lignite (229.5-231.5) pupamen .
clayst, med-gy, mod silty < ]
siltst, 1t-gy 250 —
-1-80
t
| -
clayst, 1lt-gy, sli silty i a HPR
) 300
sandst, med-gy, fine-grained, calc, well-consol oo
clayst, med-gy, sli silty
350 =




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO 56

SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:en 20 f1/min

Lagged depth__ 499 ft
15 s

Gamma TC.— 3 sec

Gamma range:

DEPTH

Dersity range 3 cps

Density T.C- sec

SP sensiriv:!y-_.___lo_L mv

Resistance sensitivity: S _ohms

FEET

METERS

clayst,

clayst,

siltst,

clayst,

clayst,

sandst,

clayst,

clayst,

med-gy, sli silty

med-gy, mod silty

med-gy

dk-gy, mod silty

med-gy, sli silty

med-gy, fine-grained

dk-gy, sli silty

‘med-gy, sli silty

lignite

lignite

lignite
lignite

lignite

lignite
lignite

(359-361)

(389-392.,5)

(408.5-412.5)
(413.5-415.5)

(431.5-434)

(460-461)
(465.5-467)

3

———

350

p— 110

P~i20

130

— 140

=150

T 60

-7

180

190

—~200

—210

=220

750 =

112

3

O g w



UNITED STATES GEOLOGICAL SURVEY HOLE NO 57
SHEET 10F 2
AREA Three River QUAD NAME Fairfield
DATE STARTED 8-2-79 DATE COMP  8-2-79 COUNTY  Billings STATE North Dakota
FEL
LOCATION:SEC. 6 T.143 N, R 98 w. FOOTAGE LOC. 90 fr ™% 1598 gc oo | SR 2528 ¢
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 550 ft ] CORING — DEPTH 550 ft
DEPTH TC
DRILLING AGENCY: gregory Drilling Company DRILL TYPE: Rotary FLUIC LEVEL 5 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
l Logging speed_z_o__ﬂ/mm Carsity range: 3 ces DEPTH
550 ft I . 1
a ¢ | togged depth. 22V LL = Dersity TC sec %
LITHOLOGY z S 15 100 Lol s
0 Gamma range cps SP sensitivity mv Llf G
Gamma TC . 3 __ _sec Resistance sersitivity. 5 shms =
soil, med-brn, sand, silt, unconsol 4 - T 00
clayst, med-brn, very silty - \ -
- i .
{ " ,/ 10
sandst, med-gy, fine-grained : - { 50~
1! . 8 20
. } ]
clayst, med-gy, very silty }
- ! 100~ 30
lignite (108.5-109.5) - 11 _
] l
clayst, med-gy, sli silty ] 1
1] 1% {
| T
ligrite (139.5-142.5) ! - B
lignite (143.5-145) |
g 150 —
clayst, med-gy, mod silty - o \ - s
lignite (181-185.5) - -
clayst, dk-gy, sli silty - -~
lignite (195.5-197) - 60
: 200~
clayst, lt-gy, sli silty ‘ - -
e __—70
i ‘ \ .
lignite (246-5‘251) . L~ 250 —
clayst, med-gy, very silty o 480
siltst, med-gy - At \ -
lignite (286.5-287.5) -
“to0
= 300
1] o
clayst, 1lt-gy, mod silty !
| - \ oo
- 350 —

F—



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 57
SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed=__2o —ft/min

Cersity range
Density T.C*

SP sensitivity:__

Resistance sensitivity-.

3 cps

100,

5c>hms

DEPTH

¢
H
H
{
£
§
:
s

sec

FEET
METERS

clayst,
clayst,

clayst,
clayz:,

sandst,

clayst,

siltst,

clayst,

clayst,

clayst,

clayst,

lignite

med-gy, sli silty

lignite
dk-gy, very silty

lignite
dk-gy, mod silty

dk-zgy, mod silty lignite

med-gy, fine-grained

lignite

dk-gy, very silty lignite
med-gy

med-gy, very silty
lignite

med-gy, mod silty
lignite

dk-gy, sli silty
. lignite

med-gy, sli silty

(355.5-356.5)

(372-373.5)
(380.5-384.5)

(392-395.5)

(438-440.5)
(447-448)

(474-479)

(503-504)
(512.5-516)

)

o

4
"\
S

y

- - Fasn

350

=110

TFi2c

30

140

150

i T 0

_—I7O

“T180

—19C

114




UNITED STATES GEOLOGICAL SURVEY SS‘E-ETNIOOQSZ
AREA Three River QUAD NAME Hungry Man Butte
DATE STARTED 8-2-79 DATE COMP  8-2-79 COUNTY  Billings STATE North Dakota
LOCATION:SEC. 10 T.143 N., R98 w. , FOOTAGE LOC. 130 £t 1gx 20 £t g | ew'® 2535 fe
SIZE AND BIT TYPE: 4-3/4 inch drag RoTARY W20 £t [comme o= ] oeete 420 £t
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE:  Rotary o LeveL S0 £t

LITHOLOGY RECORDED BY S. Christensen GEOPHYSICAL LOGS RECORDED BY J, Wald
REMARKS:
Logging speed 20___11/rmn Censity range: 3 cps DEPTH
420 ft c . 1
a o | Loggea depth___ €Y St = Censity TC: sec %)
iIT Y g 3 i
L HQLOG 'J; - Gamma range .___.LS cps SF sensitivity __,.blqo_mv E-_JJ E
=
Gomma TC - 3 sec Resistance sersnivny._iohms
— soil, med-brn, silt, clay, uncomsol . O=p=0
1 clayst, lt-brn, very silty - T
1 lignite (22-23) - -
- ‘ - ——lo
- siltst, med-brn - -
- ; - 50—
_{ sandst, med-gy, fine-grained, calc, well-consol : - _
- - 20
B siltst, med-gy ~ -
- clayst, med-gy, sli silty . ~
~ lignite (89-90.5) . -
- clayst, lt-gy, mod silty - 100~ 3V
] siltst, med-gy i - .
= ] - -+40
- ! ad —
. clayst, med-gy, mod silty - 10
B lignite (159.5-163) - “T-s0
- - —
7] siltst, med-gy T - ]
B - 60
— -t o — R 200 -
_ lignite (203.5-207.5) i o
clayst, dk-gy lignite (212.5-214.5) e—m i B
sandst, med-gy, fine-grained - 70
— ‘ -
—{ siltst, med-gy .- 250
. lignite (261-265) - —+-80
-] clayst, dk-gy to blk, cbncs, sli silty - T -
— lignite (280-281) - -
] clayst, dk-gy, sli silty .- .
lignite (294-295.5) 90
- i - 300—
|
- ] b -
1 clayst, med-gy, sli silty | -
i - 100
— Rad -
lignite (345-346)
- - 350~




UNITED STATES GEOLOGICAL SURVEY HOLE NO 58
SHEET 20F 2
REMARKS:
Logging speed _2__0___f¢/min Cersity runge'_.—3 cps DEPTH
L o | Logged depth: 420 ft Densty TC-—— 1 sec 2]
LITHOLOGY £ g 15 100 bo| s
« Gammorange-.___ =2 _cps SPsensitivityi Y7  mv w I
Gamma TC :_—3___ sec Resistance sensnivnyf_iohms 2
- - 350
clayst, med-gy, sli silty j - S
lignite (371-373) a . -
- \ -
]h
i -~ ' -
clayst, lt-gy, sli silty L — 120
- i 400~
) t —
brger w fL L RS .
D Wzt 0
420
450 —
—=140
“Fis0
500
“T-160
550
170
1180
600
“Fig0
650 =
_200
4210
700 -
“F-220
750 <

116

ot e e e

PREPIS—

v e s



UNITED STATES GEOLOGICAL SURVEY HOLE NO 59
SHEET1 OF 2
AREA Three River QUAD NAME Hungry Man Butte
DATE STARTED s8-2-79 DATE COMP 8-2-79 COUNTY  Billings STATE North Dakota
XXK FEL GROUND
LOCATION:SEC. 22 T.143 N., R 98 w. , FOOTAGE L.OC. 70 ft FSL 2550 ft gy ELEV 2681 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY _ 401 £t ] CORING - DEPTH 401 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuiD LEVEL 4 ft
LITHOLOGY RECORDED BY M. Hudson GEQOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
< Logying s;eedei/mw Ceruity range 3 cps OEPTH
400 ft 4y TC 1
a ¢ | Logged depth__FIVM L Dersity TC: sec 0
LITHOLOGY z 3 15 100 Lo| o8
«n Gamma range cps  SP sersitivity. mv & E
GammaTC 3 sec Sesistance sersitivity. 3 _ohms =
1 soil, med-brn, sand, silt, unconsol - 0=r-0
“] sandst, med-gy, fine-—grained - 10
t
- ¥ - : -
| {
— ' - i 50—
S 3
] I . : i
clayst, med-gy, very silty . 20
sandst, med-gy, fine-grained .
N clayst, med-gy, very silty .
— - 100—~3°
- siltst, med-gy R e —
- } - —1-40
_ ) - _
- 1gnite (146.5-153.5) R . - 150—
_ lignite (156-157) - H -
i siltst, dk-gy; high clay content - 50
_ lignite (176-178.5) e -
lignite (181.5-182.5)
siltst, med-gy A -—60
— - 200—
7l eclayst, med-gy, very silty - -
- L —
sandst, med-gy, fine-grained 70
— 179 i o
A lignite (234.5-236) -
=1 siltst, med-gy - 250 —
m - —1-80
- - —
sandst, med-gy, med-grained, calc, well-consol
- siltst, med-gy - ﬁ
| sandst, med-gy, med-grained, calc, well-consol -
- 90
=] siltst, med-gy; high clay content - 300~
lignite (313.5-316.5) 7
. lignite (318-328) - -]
N - - 100
siltst, med-gy 7
- e _
B - - 350 —

it = o

S e



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 59

SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed=_Lf'/min

w0gged depth.
Gamma rarge.

Gamma TC

400 ft
15
3

cps

sec

Density rcnqe'___._.___-?’
Density T.C 1
100

cps

sec

SP sensitivity. . my

Resistance sensmv|ty~_5.ohms

DEPTH

FEET
METERS

siltst, med-gy

lignite
lignice
lignite
- lignite

clayst, dk-gy, very silty

- clayst, lt-gy, very silty

(360-361)
(368,5-371.5)
(374-375.5)
(377-380)

4 %
! 4

350

=10

F 20

130

140

150

“F 60

4o

180

600~

190

[

650
_}r200

1 1

-—210

700 =

=220

750 -J

118

R AR < s i .

A s e 1 B B



UNITED STATES GEOLOGICAL SURVEY HOLE NO 60
SHEET1 OF 2
AREA Three River QUAD NAME Fairfield
DATE STARTED 8-3-79 DATE COMP  8-3-79 COUNTY Billings  STATE North Dakota
F FEL GROUND
LOCATION:SEC. 30 T143 N. R 98W. FOOTAGE LOC. 1585 ft o 15 fr o | 20N 2762 fe
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 420 ft | CORING -— DEPTH 420 ft
DEPTH TC
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuiD LEveL > ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logying speed 20 . ft/min  Dersity range- 3 cps DEPTH
420 fr Ban- . 1
a Loqged depth__*<% L7 Earuty TC — > sec %)
LITHOLOGY z 3 s 100 Lo| 8
9 Gamma range . 12 - cps  SFPsersitivity =YY my w m
GemmaTC __ _ 3 sec  Resistance sersitivity: 5 shrs =
soil, med-bran, silt, clay, uncomsol b - 070
siltst, med-brn - } 7]
siltst, med-gy; high clay content - 0
‘ - 50—
sandst, med-gy, fine-grained - '1 - 2
i ! 7
h & ! -
. z ]
- ) 00—~
- ! -
. S i
§
clayst, med-gy, mod silty . ! 40
i . 4 .
| - 15C =4
i
' ' 50
3 —
.- -
- et —60
lignite (200-206) 200
- L -
siltst, dk-gy; high clay content - 3 _
lignite (227-229) i 1 é =70
clayst, med-gy, very silty - |
% -
! - ! 250 =
siltst, lt-gy ' - { =480
- i _
- b _
t
- ; -
3 =90
- i 300~
clayst, med-gy, mod silty e l;
¥ 20 ] Mana? _
; : - . - 100
I - 3
- - _— — iL
= 350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 60
SHEET2 OF 2
REMARKS:
Logging speed __ﬂ__ﬂ/min Censity range 3 cps DEPTH
w 420 ft : 1
= @ | Logqged depth.__ Denssty TC: sec o
LITHOLOGY ES o b
n Gemmarange L3 _cps  SPsensitivity_____ 100 _my w -
Gammag TC. 3 sec Resistance sensniV|ty~.__5_ohms =
1 clayst, med-gy, mod silty - ! 350
- lignite (359.5-361,5) — e ! -0
siltst, di-gy B . ‘ )
lignite (371.5-375) | At N
- === - ~ _
lignite (379,5-385.5)
- clayst, med-gy, very silty - —
sandst, med-gy, med-grained, calc, well-consol . —120
-4 giltst, dk"gy e m— Bad 400 —
4 lignite (404-410.5) N | - _
clayst, med-gy, sli silty =
- —
- D 130
420
- 4501
= —+—140
T 150
- SC0—
- =160
- 550
- 170
-1 o
.] 1180
= 600
-5 —
) S
] i
-] 650 —
- 200
- 210
- 700
-1
220
- 750 ~

120

e

PR

Y whmenians Fome

e press

sk e smres g



UNITED STATES GEOLOGICAL SURVEY HOLE NO 61
SHEET 1 0F 2
AREA Three River QUAD NAME Manning NW
DATE STARTED 8-6-79 DATE COMP  8-6-79 COUNTY Dumn STATE North Dakota
F GROUND
LOCATION:SEC. 10 T143 N., R 97 W, FOOTAGE LOC. 120 £r fyy 10 £ Fox | &0 2494 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 481 ft | CORING -— DEPTH 481 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuip LEver 12 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Lagging Speed__Z_O____ﬂ/mm Censity range: 3 ces DEPTH
480 ft 5 1
a ¢ | Logged depth___ 39 ~> = Dersity TC. > sec %)
LITHOLOGY g 3 ¥ 5
; - Gamma range __L_cps SP sensmviry-______l.O_mv § E
=
GammaTC- 3 _ sec Resistance sersitivity.—_2 ohms
— T
"1 soil, med-brn, sand, silt, unconsol - 7 OTPO
- sandst, med-brn, fine-grained - ™ ),[ .
i |- - | -
clayst, dk-gy, very silty —10
i lignite (40-42) .. /{ |
-1 - ,f 50
~ clayst, med-gy, very silty ! . ' -
- - 20
- lignite (77.5-85,5) - "\ -
T clayst, med-gy, very silty . L -
_ - 00— 30
-1 1] S .
|
- i d “1-40
7] sandst, 1lt-gy, fine-grained - -
— i ISC‘_q
N ' o
i o } -
— clayst, dk-gy, very silty Bl i 200_—60
| lignite (204-207.5) i -
clayst, dk-gy, mod silty ! | 7
o lignite (218-119,5) R ‘g —
-] siltst, med-gy | Rt 1} 70
7 lignite (241.5-242.5) ' -~ -
- - 250 -
=] clayst, med-gy, very silty - .
~ ' - 90
— W ] v 4 ]
- ' \1 300
7| sandst, med-gy, fine-grained X a | .
_ - §
L= =
- ) A =100
i - \
ignit 349- }.
lignite (349-350) . . 350

121




: UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 61
SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed _Ah/min

Logged depth:
Gamma ronge:

Gamma TC.

1

5
3

480 ft

cps

sec

3 DEPTH

Density range’ cps
Density T.C- 1 sec

— 100 my

SP sensitivity:

FEET
METERS

Resistance sensitivity 9 ohms

clayst, med-gy, sli silty

sandst, med-gy, calc, fine-grained
lignite (419-423)

siltst, med-gy
lignite (441-442)

clayst, med-gy, very silty

siltst, med-gy

siltst, med-gy lignite (473-475.5)

1 350+

1o

20

130

sy g ot 2

~

140

150

“}-160

_P—WO

1180

—190

200

700~

220

750 =

=210,

B T o TRy

R ey T

[ g a ame v <y

© e e st Ao e
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 62
SHEET1 OF 2
AREA Three River QUAD NAME Ziner Butte
DATE STARTED 8-17-79 DATE COMP  8-17-79 COUNTY Dpunn STATE North Dakota
FNL FEL GROUND
LOCATION:SEC. 34 Tis4 N., R 94 w. , FOOTAGE LOC. 2580 ft yxx 78 ft  ywg | ELev 2305 ft
FOQTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 461 Et |comiNg p— DEPTH 461 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEvEL 14 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY  J. wald
REMARKS:
Logging speed" 20 ft/min  Censity range: 3 cps DEPTH
460 ft : 1
a o | Logged depth___ 9% 2% = Density TCo . _2_sec (%)
LITHOLOGY z 3 15 100 [ B | 2
%3 Gommao ronge’ cps  SPsensitwityi 2V mv w i
GommaTC:______ 3 sec  Resistance sersitivity: Sohms =
soil, dk-brn, silt, clay, unconsol :‘> - ) O"T'O
- S‘> —_ [ T -
clayst, med-brn, very silty . l _
siltst, med-gy / 10
lignite (43-45) / ) =
clayst, lt-gy, mod silty ;f 50
h 20
siltst, lt-gy
q
clayst, med-gy, sli silty 100 =130
lignite (103.5-118) A -
clayst, dk-gy, sli silty )
lignite (131-133.5) / e
clayst, med-gy, mod silty 4 150
J 50
lignite (171-173.5) 9 n
clayst, dk-gy, very silty (K] =
clayst, dk-brn to blk, cbncs iy I -
lignite (198-199.5) % 2000
clayst, dk-gy, very silty —— |
L I
siltst, med-gy; high clay content Iy 0 -
hoteiow / 4o
lignite (239.5-241.5) 5 -
siltst, dk-gy }
lignite (251.5-255 K 250 —
siltst, dk-gy gnite ( ) 4
lignite (261.5-262.5) ¢ —t+-80
siltst, med-gy 1 -
clayst, med-gy, very silty ) 300_'90
i _
. { 100
lignite (332.5-333.5) 3 =
clayst, med-gy, mod silty "} n
B U S 250




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 62 -
SHEET 20F 2

LITHOLOGY

STRI+
LOG

Loggirg speed: 20 ft/min

Logged deo'h;.M__

Gamma 1unqev.___—.15 cps

Gamma TC.r_.__._____3 sec

Density range-

Censity T.C:

SP sensitivity:

3 cps
1 sec

100 my

Resistance sensitivity: 5 ohms

DEPTH

FEET
METERS

clayst,
siltst,

clayst,

siltst,

clayst,

siltst,

med-gy, mod silty

med-gy

dk-gy, very silty
lignite (378.5-380)

med-gy

lignite (416.5-418)
med-gy, mod silty

1t-gy

L2yl

uiichd

350=

=10

120

30

——140

“}-150

=160

=170
=

~T1-i80
600

i Y

200

210

700

220

—

750

124

2t o e A 131

i

Casrm

et g
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UNITED STATES GEOLOGICAL SURVEY HCLE NO 63
SHEET 1 OF 2
AREA Three River QUAD NAME Marshall NW
DATE STARTED s-16-79 DATE COMP  8-16-79 COUNTY  pumn STATE North Dakota
GROUND
LOCATION:SEC. 2 Ti143 x., R 93 w., FOOTAGE LOC. 20 ft ’?s’t 2170 £t “FwL | eLev 2235 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 380 ft |CORING _——- DEPTH 380 ft
DEPTH TC
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 24 fr
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY  J. wald
REMARKS:
Logging speed __ 20 _ft/min Cersity range: s DEPTH
380 ft . . 1
a o | Logged depth_ 22Y = = Oersity TCoio " sec 7]
LITHOLOGY = 8 P vl I -
) Gamma range' 29 ¢cps SPsersitivity. 2 M¥Y T, o i
=
GammaTC:e 3 sec FResistance sensmvltf___i;r*s
1 soil, med-brn, silt, clay, unconsol 0-1-0
7 siltst, 1lt-brn§ high clay content .
e 4 [ s —
~ lignite (26-33) } -
| 10
7] clayst, med-gy, very silty X / -
- lignite (50.5-52) - 50—
1 clayst, med-gy, very silty / ’ 12
. clayst, med-gy, sli silty i } -
- 3 00—~
N lignite (100-117) ( i
- clayst, dk-gy /ﬁ -
_ lignite (126-127) !
? ! 130
i 4 -
siltst, med-gy }
- ] 150~
7 clayst, dk-gy, sli silty P 50
S lignite (168.5-170) { a
clayst, dk-gy, very silty lignite §172.5-173.5; j)
lignite (182.5-183.5 i ]
| siltst, dk-gy lignite (188-191) ) |
} 60
—1 siltst, med-gy / 200
J- 7
=1 clayst, 1lt-gy, mod silty ; -
- i 0
siltst, med-gy /
- lignite (242.5-244) "/f -
_ lignite (247.5-248.5) .
- siltst d: 3
stitst, medtay lignite (255-256.5) / 250
- et ] ;
siltst, med-gy l 80
clayst, med-gy, sli silty n
-
_| siltst, med-gy - 90
lignite (303.5-305) 300
- siltst, lt-gy ]
. ] 100
%
sandst, lt-gy, fine-grained L T
T T 350 —

g v

e



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 63

SHEET 2 OF 2

LITHOLOGY

STRiH
LOG

Logging speed- .20 ft/min
Logged depth__ 380 ft
Gammo range~_—15 cps

Gamma TC _______3 _sec

Density rarge — 3 cps

Density T.C: 1 sec

SP sensitivuty:__,lpo_ mv

Resistance sensitivity: 5 ohms

DEPTH

FEET

METERS

siltst, med-gy$ high clay content

lignite (362-365)

T siltst, med-gy

. by
- :
;
ame !
=
. od bad ‘v“-‘d

el

-z

P

350

b= 110

=120

130

-140

150

- 160

_—I7O

180

— 130

126

wo




UNITED STATES GEOLOGICAL SURVEY HOLE NO 64
SHEET1 OF 2
AREA Three River QUAD NAME Marshall NW
DATE STARTED 8-16-79 DATE COMP 8-16-79 COUNTY Dumn STATE North Dakota
FEL GROUND
LOCATION:SEC. 24 T143 N, R 93 W. , FOOTAGE LOC. 520 ft o 25 ft KL ELEV 2295 ft
. FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 421 ft ] CORING - DEPTH 421 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 99 ft
LITHOLOGY RECORDED BY S- Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 f1/min Censity range: 3 cos DEPTH
a o | Logged depth__420 £t pensity T 1 sec o
LITHOLOGY S 15 100 wo| o
%) vomma range 7 cps  SP sensihivity. mv E o
Gamma TC - 3 sec  Resistance sensnivnty;_S_ohms =
soil, med-brn, silt, clay, unconsol oT°
clayst, med-gy, sli silty N
' "0
siltst, med-gy . 50—
20
clayst, med-gy, mod silty . _
'00—'—30
sandst, lt-gy, med-grained, calc,
well-consol lignite (132.5-137) - 90
lignite (140.5-142.5) 7
150
clayst, med-gy, very silty “Ise
lignite (188-189)
clayst, dk-gy, mod silty —1—60
. ik lignite (199-203.5) 200~
clayst, dk-brn lignite (209.5-211) ..
clayst, med-gy, very silty 70
sandst, lt-gy, fine-grained, calc, 250 —
well~consol -+ 80
siltst, dk-gy
lignite (272-283.5) .
“t90
clayst, med-gy, mod silty 200
lignite (324.5-325.5) 7
clayst, dk-gy, sli silty —_'00
siltst, dk-gy lignite (339-340) _
lignite (346-347)
350




UNITED STATES GEOLOGICAL SURVEY HOLE NO 64
SHEET 2 OF 2
REMARKS:
Logging speed'_20 _#t/min Censity range 3 _cps DEPTH
£ o | Logged depth.. 420 ft Densty TC __ 1 sec »
LITHOLOGY 9 @ W
n Gammarange___ 13 cps  SPsensitivity_ 100 _my w =
Gamma TC 3 __sec Resistance sensitivity 5 ohms =
=1 clayst, dk-gy - 350=—
1 - < = )
- siltst, med-gy - i -
i
= . ) het _
sandst, 1lt-gy, med-grained, calc, -~ - p Z‘
well=consol - — 120
it S 400
siltst, med-gy L
- K N -
; — s " a - .-I..- e s
| W S e v T .
- D el 130
421 o
- - - STt onmrey -
- 450 =
-4 —t—140
150
- 500 —
. 160
- 550—
i 170
—f
- =
. =480
- 600=—
n o—
“Fs0
- 650 -4
- _—200
-1 —
- -
i =210
- 700—
220
7] —
- 750 ~

128

P T T,

o
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 65

SHEET 1 OF 2
AREA Three River QUAD NAME Wannagan Creek East
DATE STARTED 7-24-79 DATE COMP 7-24-79 COUNTY Billings STATE North Dakota
3 XXX GROUND
LOCATION:SEC. 20 T 142 N. R 101 W. FOOTAGE LOC. 2035 fr gur 940 fr o | 2700 2562 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY 680 ft | CORING — CEPTH 680 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuD Lever 67 ft
LITHOLOGY RECORDED BY L, Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 ft/min  Censity range: 3 cps DEPTH
a o | Logged depth__679 ft  Dersity TC.— 1 sec 0
Y & O - @
LITHOLOG 5 - Gamma mnge‘._ls__ —%ps  SP sensitivity -‘ﬁ.—..; ::: E
=
GammaTC:___ 3  sec Fesistance sensmwt,_i.: ohms
soil, med-brn, sand, silt, unconsol ) P 0—-0
sandst, med-brn, fine-grained .
i Tt
clayst, med-gy, mod silty 50~
) lignite (61.5-68) a0
clayst, dk-gy lignite (70.5-74) -
clayst, dk-gy, very silty _
lignite (84-86.5)
clayst, med-gy, mod silty .y
H 100" 30
!
sandst, 1lt-gy, fine-grained i- -
clayst, med-gy, mod silty ' _
clayst, med-gy, very silty T4
clayst, dk-gy 150 =
clayst, dk-gy, very silty
siltst, dk-gy lignite (162-164) - 50
lignite (170,5-171,5) -
clayst, med-gy, mod silty -~
sandst, med-gy, fine-grained l ---60
200 -
clayst, med-gy, mod silty -
siltst, med-gy § '
clayst, dk-gy, mod silty )
siltst, 1lt-gy -
clayst, med-gy, mod silty 250 —
-1+—80
sandst, med-gy, fine-grained -
1]
lignite (285-286) !
a T
clayst, med-gy, very silty | . 300
lignite (319.5-320.5) -
siltst, dk-gy - 100
lignite (335-337) :
siltst, dk-gy; high clay content i ?
350~ :
i




UNITED STATES GEOLOGICAL SURVEY HOLE NO 65
SHEET2 OF 2
REMARKS:
Logging speedi.20__f1/min Density range —_— 3 cps DEPTH
2 o | Logged depth.___679 ft Density TC: _ 1 sec 0
LITHOLOGY E 9 o &
2] Gamma range ____]i_ cps SP sensi1ivi'y~_~_..];Q.0__ my u E
Gamma TC. 3 sec Resistance sensitivity.__Sohms =
=] clayst, dk-gy, sli silty 350
7 i Y06
_| sandst, lt-gy, fine-grained
_| clayst, med-gy, mod silty
T120
= 400 =
- siltst, med-gy —
= lignite (431-432.5) 13
_ lignite (434,5-456)
45¢ ~
4 clayst, dk-brn 140
J siltst, med-gys high clay content _
- clayst, med-gy, sli silty -
iitst, d- -
-4 s med-gy — 150
— clayst, dk-gy, sli silty 00—
] siltst, med-gy I 12-51
ignite (512~ 7
clayst, med-gy, mod silty gnite ( 513)
=160
- —
~| sandst, med-gy, fine-grained 550"‘L
- _ 170
B . “T-180
—4 clayst, med-gy, mod silty 800 —
| siltst, med-gy 190
i -
= lignite (643,.5-660.5) 65C —
- clayst, dk-gy _'—ZOO
- lignite (668.5-674) —
] siltst, med-gy
- 210
- 7004
“F220
- 750 -




UNITED STATES GEOLOGICAL SURVEY HOLE NO 66
SHEET1 OF 2
AREA Three River QUAD NAME Gorham NW
DATE STARTED 7-25-79 DATE COMP  7-25-79 COUNTY Billings STATE North Dakota
FNL FEL GROUND )
LOCATION:SEC. 6 Ti42N., R100 W. K FOOTAGE LOC. 2478 fr gt 300 £t oo | grey 2778 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 461 ft JCORING  ——— DEPTH 461 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 6 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY  J. wald
REMARKS:
Logging speed: 20 ft/min  Dersity ronge: 3 cos OEPTH
a o | Logged demh_"@o_;_t__ Dersity TC.. 1 sec »
LITHOLOGY = g 15 100 ., | 8| &
) Gamma range cps  SP sensihivity. mv :f L—J
Gamma T.C : 3 sec  Resistance sersitivity: 5hms =
- 0—=0
soil, med-brm, silt, clay, unconsol ;{ —\
—
!
‘r? -
| 10
clayst, med-gy, mod silty \f _
H 50
|
i -
| -20
sandst, lt-gy, fine-grained ]
clavst, med-gy, wod silty oo~ 20
—1-40
siltst, med-gy$ high clay content ‘ =]
- Y 150
i
b -
lignite (160-161) i L L 5o
siltst, lt-gy ]
~60
clayst, med-gy, sli silty 200
clayst, med-gy, mod silty —
lignite (217-219) —
clayst, lt-gy, sli silty ' =70
|
siltst, med-gy | =‘:,_ B
lignite (251.5-252.5) 250
siltst, med-gy, calc ",‘ =180
lignite (273-277) 5 .
a .
-
siltst, lt-gy [~ 90
300
clayst, med-gy, very silty \ -—IDO
v -
}
siltst, med-gy, calc 1
s 350 ~—




UNITED STATES GEOLOGICAL SURVEY HOLE NO 66
SHEET 20F 2
REMARKS:
Logging soeed:___zo_. _ft/min  Censity range —_—3 cps DEPTH
% o | Lagged depth.. 460 ft Density T.C 1 _sec %)
LITHOLOGY € o = g
i Gamma range- 15 cps SP sensilivuty..‘,_loo my g E
Gamma TC-__ 3 sec Resistance sensniv-t,_s_oh-rs =
3 - 350
i‘g’ %; “1+1o
siltst, med-gy, calc . “— ]
¢ ?
lignite (388.5-389.5) N
lignite (391-392) v 20
lignite (398-399.5) | A s 400—
\ i -
clayst, med-gy, very silty i’
I r 130
I: -
_] sandst, med-gy, fine-grained k
S 450
| clayst, lt-gy, very silty ° FP s
. = . = T en —1—140
Dows: Ay -
150
500~
=160
-
550~
_-I?O
1180
600
“TFo0
650 —
_—ZOO
210
700 —
“1-220
750 =

132




UNITED STATES GEOLOGICAL SURVEY HOLE NO 67
SHEET1 OF 2
AREA Three River QUAD NAME Gorham SE
DATE STARTED 7-25-79 DATE COMP 7-25-79 COUNTY Billings STATE  North Dakota
FEL GROUND
LOCATION:SEC. 27 T.142 N. R 100 W., FOOTAGE LOC. 68 ft sy 35 ft i | crev 2690 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag RCTARY 380 ft |CORING === DEPTH 380 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 4 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY  J. wald
REMARKS:
Logging speed: 20 fi/min  Density range: 3 cps DEPTH
) 379 ft ity TCs 1
o ¢ |Loggeadepth. =77 > _ Density TC: sec %)
LITHOLOGY 5|~ s A il I
17y Gammra wnge'_l____cps SP sensmvnyA___]-O_O___mv w 5
=
GammaTC:—_ 3 sec Resistance sersitivity—9 _ohms
—1 soil, med-brn, sand, silt, unconsol e "’J"—"'“"'“;'"Iié' ) . 0-T°
< clayst, med-brn, very silty |- / -
lignite $16-18i o
B clayst, dk-brn lignite ( 20-21.5) -
. lignite (26.5-28)
clayst, med-gy, very silty | T-10
- . -
siltst, lt-grn 50—
4. _
=20
. -
. clayst, med-gy, very silty -
lignite (95.5-97.5 .
—1 clayst, dk-brn, sli silty, cbru:sg ( ) i - 100~ 30
— siltst, med-gy i i -
4 lignite (120-121) - -
i
7] siltst, med-gy; high clay content { “T-40
R i
. - 1 .
=1 clayst, med-gy, sli silty 1 150~
_ ] )
‘ - 50
- - Y —
- siltst, med-gy; high clay content - L -
A
- lignite (189.5-192) | - . -
H =60
- - 200~
3
] clayst, med-gy, very silty i o X =
ed . T3 -
i .
- lignite (232.5-233.5) : 70
- lignite (236.5-238.5) ’sf _
1 . d- i
- clayst, med-gy, very silty | 250
igni 55.5-261
-1 clayst, dk-gy, sli silty lignite (2 ) = ~T-80
71 siltst, med-gy =
H —
| —
— sandst, lt-gy, fine-grained, calc ; 190
- lignite (300-302) : 300 —
| clayst, 1lt-gy, mod silty
- =100
bt -
N lignite (336-341) 4
1i .5-348,
. gnite (347.5-348.5) |esmm— - 350




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 67
SHEET2 OF2

LITHOLOGY

STRIt+
LOG

toggirg Speedi.___z_o_f'/min

Logged depth.___ 379 ft

Gamrma mrvqe'________l5 __cps

Gommag TC ____ _3___.sec

Density range-
Density T.C

3

cps

sec

SP sensitivi!y-,,*lpo_ mv

Resistance sens;tivury:__S_ohms

DEPTH

FEET

METERS

clayst, med-gy, mod silty

350

-t~
P iC

p—12C

e

450—

140

1150

=160

o

180

~
—19C
-

200

210

=220

750 <~

134

AR



UNITED STATES GEOLOGICAL SURVEY HOLE NO 68
SHEET1 OF 2
AREA Three River QUAD NAME Fairfield
DATE STARTED 7-26-79 DATE COMP 7-26-79 COUNTY Billings STATE North Dakota
XXX GROUND
LOCATION:SEC. 2 T142 8. R 99 w. FOOTAGE LOC. 45 ft FsL 230 fr  ew | eLev 2755 ft
FOCTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY 381 ft]ccRING - DEPTH 381 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 5 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY . wald
REMARKS:
Logging sneed ,_20‘ ft/min  Cersity range. 3 cps DE:;TH
380 ft ity TC: 1 '
& o | Logged depth__22 L ~ Dersity TC. 1 sec 1%
LITHOLOGY = 3 15 00 "
% Gamma range . cps SP sersmvity-____l___ mv &_) m
=
GammaTC:_____ 3 sec Resistance sersitivity: 5 _chms
~1 soil, med-brn, sand, silt, clay, unconsol 010
J clayst, med-brn, very silty ' _
i
-] siltst, med-brn ; -~
B ) 10
‘1 =
= 50—
--20
- w—
sandst, med-gy, fine-grained
— |- 100~~~ 30
| clayst, dk-gy, mod silty ! _
lignite (130-135) = 40
= clayst, med-gy, very silty 15G =
B} “Fs0
N lignite (172-174) 7
- 1 -
clayst, med-gy, very silty l l-60
- i 200
- lignite (210-212.5) -1
— clayst, 1lt-gy, very silty -
-1 siltst, med-gy 70
e 250
~ clayst, med-gy, mod silty —4.80
- |
' —
4 lignite (285.5-296) 90
] lignite (298.5-304) ; 300~
- \ -]
siltst, med-gy
i lignite (324.5-326.5) e
- siltst, med-gy
=
350 —




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO 68
SHEET 2 OF 2

LITHOLOGY

STRIF
LOG

Logging speed'—20___t1/min
Logged deon“.._gﬂ_gi__
Gomma rcnqe:_i__cps

Gamma TC.____ 3 sec

PTH
3 cps DE

Censity rarge

Density TC 1 sec

SP sensmvny-____..lo_o__ mv

FEET
METERS

Resistance sensitivityi2_ohms

lignite (350-351.5)

_| clayst, lt-gy, very silty

381

350

‘1-—uo

120

=130

~t+=140

-
=150

~160

7

—t+-:80

=190

—200

—4—210

700

}-220

750 —

s

B

136



UNITED STATES GEOLOGICAL SURVEY HOLE NO 69

SHEET 1 0OF 2
AREA Three River QUAD NAME Gorham
DATE STARTED 7-25-79 DATE COMP 7-25-79 COUNTY  Billings STATE North Dakota
£ K®X | GROUND
LOCATION:SEC. 8 Tls2 N, R 99 W. ,FOOTAGE LOC. 1085 fr Gax 198 fr Lo | oy 2712 fe
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 360 ft_|CORNG ___ ——o DEPTH 360 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 1 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 ft/min  Censity range- 3 cps DEPTH
a Logged deprh_3M___ Density TG 1 sec 0
LITHOLOGY z S il
» Sommo range_ 13 cps  SPsensitvity__ 100 ny w h
GammaTC ___ 3  sec Resistance ser‘s-tiwty;ﬁ__ohms =
soil, med-brn, silt, clay, unconsol 5— P 00
L .
clayst, med-gy, very silty 10
i .
50
siltst, 1lt-gy f L 20
sandst, med-gy, fine-grained 100~ 30
|
siltst, med-gy i
I
150 —
clayst, dk-gy, sli silty -
lignite (167-170.5) - 50
clayst, med-gy, very silty
-ﬁ
-
—60
siltst, med-gy 200
i .
—70
clayst, med-gy, mod silty I
; -
' 250 —
siltst, med-gy, calc e
—
clayst, dk-gy, sli silty -
lignite (289.5-299.5) -
=90
300~
clayst, lt-gy, very silty i -
i -
| 100
350 ~




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO 69
SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

DEPTH

Resistance sensitivity: 5 ohms

cps

sec

FEET

my

METERS

clayst, lt-gy, very silty

350

10

120

430

-—t=140

1150

“}i60

170
-

“T-t80

=190

p—~200

=220

750 ~

138




UNITED STATES GEOLOGICAL SURVEY HOLE NO 70
SHEET10F 1
AREA Three River QUAD NAME Rattlesnake Butte
DATE STARTED  7-26-79 DATE COMP 7-26-79 COUNTY  Billinmgs STATE  North Dakota
F GROUND
LOCATION:SEC. 34 T142 N., R 99 W. , FOOTAGE LOC. 1580 fr xm 17 fr  rox | SR0U 2630 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4=3/4 inch drag ROTARY 340 ft |CORING == DEPTH 340 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 3 ft
LITHOLOGY RECORDED BY  S. Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
— |
Logging speed:__ 20 __f1/min  Density range: 3 cps DEPTH
339 ft ; . 1
a o | Lagged depth.__ 222 -~ Dersity TC.e. .= __sec (%]
LITHOLOGY z 8 _ R I
» G range: 15 cps SP sensntlvny-__ﬂo__. my w I
=
GommoTC:—____ 3 sec Resistonce sensitivityi D _ohms
soil, med-brn, silt, clay, unconsol = S ) OTO
siltst, med-brn -1
clayst, dk-brn, very silty -
lignite (24-29.5)
—r—lo
clayst, med-gy, very silty -
lignite (51-52 50—
siltst, dk-gy licnite 55—563 |
lignite (58-59 ~ -
siltst, dk-gy lignite (60.5-61.5) 20
lignite (70.5-73) -1
lignite (74-76) P -
clayst, med-gy, very silty -
d 100~ 30
siltst, med-gy }
clayst, med-gy, very silty lgnite (113.5-115) [ - i
siltst, 1lt-gy, calc }
. “T40
clayst, med-gy, mod silty N ] i
|
siltst, med-gy ; ) ' % 150
N J “ts0
clayst, med-gy, mod silty xf 7
: 191-192 ‘ -
lignite (191-192) ) 60
200«
1
clayst, med-gy, mod silty ‘ § . 70
i =
5 -
; -
/
i - A 250 —
clayst, dk-gy, sli silty lignite (252.5-254) ! i 80
siltst, med-gy !
clayst, med- sli silt i B
yst, mec-gy, ¥ lignite (280.5-282) i -
] i
clayst, med-gy, very silty I 300 - %0
At} ]
siltst, med-gy lignite (312-315) , B
o | - 100
sandst, 1lt-gy, fine-grained . % -
p— -
340 350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 71
SHEET1 OF 2
AREA Three River QUAD NAME Hungry Man Butte
DATE STARTED 8-3-79 DATE COMP 8-3-79 COUNTY  Billings STATE  North Dakota
GROUND
LOCATION:SEC. 4 T.i42 N., R 98 w., FOOTAGE LOC. 210 er B¥ 405 £ DX | 7OV 2645 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 1inch drag ROTARY 361 ft JccPiNG  ——- DEPTH 361 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 2 ft
LITHOLOGY RECCRDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 tt/min Censity range: 3 cps OEPTH
360 ft - . 1
2 ¢ | Logged depth___28% 2L = {Cersity TC: — sec %]
LITHOLOGY g8 -
n Gamma range __,];5__::95 SP sersnt|vnty_____7:9_0__mv w E
=
GammaTC:_ 3 sec Sesistance sersitivity__3 ohms
soil, med-brn, silt, clay, unconsol } - ) O—w-o
siltst, med-gy - -
clayst, lt-gy, very silty ¥ ]
siltst, 1lt-gy; high clay content ; T
E 50_‘
clayst, med-gy, very silty = e
- p—
> -
lignite (93.5-101) - oot
clayst, med-gy, sli silty -
clayst, dk-brn to blk, cbncs
siltst, med-gy - =
- -1 340
clayst, med-gy, mod silty re .
lignite 150—152.5} - 15 —
clayst, dk-gy, mod silty lignite (153.5-155
- lignite (160-161) o -
clayst, dk-gy L 50
L dk lignite (167.5-169) -~
c t - . -
ayst, ¢k-ey lignite (175-179) .
—60
clayst, med-gy, mod silty e 200
lignite (221.5-236) . 470
clayst, dk- sli silt 1 pu
yst, gy, 7 lignite (243-247)
lignite (248-250.5) - 250 —
siltst, med-gy} high clay Hgnite (251.5-254) - ~80
content -
. -
clayst, med-gy, very silty
.
90
lignite (299.5-300.5) - 300 =
clayst, med-gy, mod silty e _
) lignite (317.5-318.5) e
siltst, med-gy - - 100
i 350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 71
SHEET 20F 2
REMARKS:
Logging speedt__.__zo_ft/min Density ronqe-___.___3 cps DERTH
2 o | Logged depth. 360 ft Density TC:eoo 1 sec %)
LITHOLOGY = & s Too sloE
o Gamma range- cps SPsensitivity—___ ~¥¥ ___mv ::_J E
Gammo TC.-.__:_;__sec Resistance sensnﬁv«ty;lohms =
lignite (351-352) o~ > N 350
clayst, med-gy, sli silty P S ICEE -}’b‘: . ?.“,ﬁ:: |
™ wepiton 'p“z,‘ — 110
361 -
20
400 —1
130
4501
4140
“F-1s0
500
“}-160
550
_b-l70
“T-180
600
“F00
650
=00
~—2i0
700 =
“t-220
750 =

141

e o



UNITED STATES GEOLOGICAL SURVEY HOLE NO 72
SHEET 1 OF 2

AREA Three River QUAD NAME - Fairfield SE
DATE STARTED 8-3-79 DATE COMP 8~3-79 COUNTY Billings STATE North Dakota
LOCATION:SEC. 28 T.142 N, R 98 w., FOOTAGE LOC. 30 fr  wax 105 ft mux | ciov” 2642 £t
SIZE AND BIT TYPE: 4~3/4 inch drag ROTARY 360 Zoco}‘(\:Goiws — ggx’: 360 ft
DRILLING AGENCY: cregory Drilling Company | DRILL TYPE: Rotary Pruo LeveL 2 £t

LITHOLOGY RECORDED BY _ S. Christensen

REMARKS:

GEOPHYSICAL LOGS RECORDED BY J. Wald

Logging speed 20 ft/min  Censity range: 3 cps DEPTH
a o | Logged depth__360 Ft _ persity T L _ser n
LITHOLOGY g 3 = 2
0 Gamma range __l.s__cps SP ser\smvity..___]_-_og._mv llf m
s
GammaTC-_____ 3 sec Resistance sersitivitye_3 ohms
N [
~1 soil, med-brn, sand, silty, unconsol D i . - 010
= : Bl i
7 sandst, med-brn, fine-grained o ' Tt
B . : - -
- K - 50—
— B —
_ lignite (66.5-73) - I
4 clayst, med-gy, mod silty ‘ - -
- - K3
siltst, 1lt-gy .
— - 100~ 30
4 i -
] clayst, med-gy, sli silty - -
et i -4 40
— Read —
lignite (145-147)
- lignite (149-154.5) - 15C —
-} clayst, med-gy, sli silty - _
sandst, lt-gy, med-grained, calc, well-comsol 50
- ] Ld —d
] clayst, med-gy, sli silty ! o= =
— l R d —
—60
- lignite (189-209) e 200
-1 clayst, med-gy, sli silty - -
- . N —1—70
- lignite (233-243.5) i el -
. RS
clayst, med-gy, sli silty - 250
~ | : —1-80
- . lignite (267,5-270.5) - -
siltst, dk-
~ » A%TEY lignite (281.5-283.5) . - =
A lignite (285-286) i - _
siltst, med-gy - - 90
- ’ 300 —
~ lignite (309.5-310.5) il -
- e |
. clayst, med-gy, very silty - o0
- A% .
. ' - 350 —




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 72

SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed' 20 ft/min

Gamma range-

Gamma TC:

Logged dep!hi_@.f_t_.

cps

sec

Density runge‘______3_cps
Density TC:—_ 1 sec
SP sensitivny-____.l_(Lmv

Resistance sensnivnyt_i.qhms

DEPTH

FEET

METERS

clayst, med-gy, very silty

b

D
360

!

i
i

- t&h - §

Gamea

T pafo

Pl -
Taek,

=/

) ! Y
——. M. B~

se Karifore

~ Snfon

350

b~ 110

-
—120

=130
-

450~

1

=140

=150

b~ 160

7o

=180

190

—200

210

—220

750 ~

143



UNITED STATES GEOLOGICAL SURVEY HOLE NO 73

SHEET 1 OF 2
AREA Three River QUAD NAME Gorham SE i
DATE STARTED 7-24-79 DATE COMP  7-24-79 COUNTY  Billings STATE®  North Dakota
RXX GROUND
LOCATION:SEC. 4 Tui4l N., R 100 w, FOOTAGE LOC. 63 fr ¥ 23 g TX | 20 2521 £t
FOQTAGE ToTAL
SIZE AND BIT TYPE: 4=3/4 inch drag ROTARY _ 460 ft | CORING p— T DEPTH 460 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLup LEveL 15 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed- 20 ft/min  Cersity rarge: 3 cps DEPTH
460 ft 1
a o | Logged depth__ 29V >+ = Qersity TC___ =+ sec %
IT x < — @
L HOLOGY & - Gamma range 15 ces  SP Sers:hvny._____l_gg.__..mv ? E
GammaTC:—____ 3 __ _sec Resistance ser‘sihm,_i___shms =
soil, med-brn, silt, clay, unconsol ’ Ch
clayst, med-brn, very silty _ -1
lignite (18.5-20) ] _
siltst, med-gy (, s
i ] 7]
+ i 50—
sandst, med-gy, fine-grained x -
f =20
i -
clayst, 1lt-gy, sli silty
- —
lignite (86-99) -
siltst, dk-gy lignite (103.5-104.5) [~=—". 100~ 30
' -
|
clayst, med-gy, mod silty i -
—+4-40
- 15C —
siltst, med-gys high clay content E
i —
lignite (168-170.5) { ™
siltst, med-gy ]}
{ -
clayst, med-gy, mod silty L}_ —
lignite (199-200) ; t 00— 5
clayst, lt-gy, very silty i E ] ,
' - 70
i
I
lignite (252-253) { 250 —1
lignite (254-255.5) ) Lo
| L
| -
siltst, med-gy — f —
]
| - 90
i 300
|
clayst, med-gy, sli silty
' : 100
siltst, med-gy ‘-\ -
lignite (341-342) PR -
siltst, med-gy A —— » A R 350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 73

SHEET2 OF 2

REMARKS:

DEPTH

P

Logging speed —20__ft/min  Censity range 3 __cps

Logged dep"’ﬂ__f_s___. Density TC 1 s

LITHOLOGY

STRIt
LOG

Gamma ronge»..___lé._.__cps SPsensitivity - . 100 _my

FEET
MELTERS

Gamma TC 3 _sec Resstance sensn?vn,_S_o!‘ms l

P
0

siltst, med-gy

;3 Ry 350
F
- B ——

clayst, med-gy, very silty

T-i2c

lignite (420.5-439) . - 5 - %

-4 a50—

siltst, med-gy

clayst, med-gy, sli silty
siltst, med-gy

t
e Ve e
B
o
(]
l

clayst, 1lt-gy, mod silty

- -
Gomma - . Tt oTor —-140
oot Deacdy

oy

[°N]

o
nm———

=150

“OC—

- 160

_-—I70

1180

=190

. }-20C

=210

“F-220

750 =

145

e I




UNITED STATES GEOLOGICAL SURVEY HOLE NO 74
SHEET1 OF 2
AREA Three River QUAD NAME Fryburg NW
DATE STARTED 7-23-79 DATE COMP 7-23-79 COUNTY  Billings STATE North Dakota
. XXX XXX GROUND
LOCATION:SEC. 1 Tl40 N. R 101 W. FOOTAGE LOC. 2360 fr _C° 710 £ Lyl | Eev 2495 ft
FOOTAGE TOoTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 440 ft [CORING —— DEPTH 440 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 6 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed- 20 ft/min Censity range: 3 cps DEPTH
- 439 ft : . 1
2 o tlogged depth 727 L = Dersity TC:: = sec %)
LITHOLOGY g3 o -
»n Gamma mnge’____IS_cps SP sensitivity ___..__m_o_mv LL:_J u"_,
GammaTC 3 _ sec Resistance sersitivity—_3 _ohms =
soil, med-brn, silt, clay, unconsol .- . LT Qgm0
< [
siltst, med-gy; high clay content
lignite (29.5-37.5) - 1.0
clayst, med-gy, sli silty i -~ ¢ -
s
. { 50—
siltst, lt-gy - ! _
! . ~z
- ‘I p—
clayst, dk-gy, sli silty
siltst, med-gy 100=1" 0
lignite (107-110)
ignite (111-112 -
clayst, med-gy, very silty lgnite ( )
lignite (125.5-126.5)
clayst, med-gy, very silty v -4 a0
lignite (134.5-137) i
clayst, med-gy, mod silty ' 150 =4
150
siltst, med-gy -
- —60
clayst, lt-gy, sli silty 200
siltst, dk-gy =70
clayst, dk-brn, cbncs
lignite (240.5-243) i =
clayst, med-gy, mod silty ' 250 =~
-4+ 80
siltst, lt-gy =
190
300 —
clayst, med-gy, very silty i ]
clayst, dk-brn lignite (317.5-319) i _
lignite (326-329.5) I oo
clayst, dk-gy, mod silty
- 350 —

TR



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 74

SHEET 2 OF 2

LITHOLOGY

Logging speed:

Logged depth:

* Gamma range-

Gamma TC -

15

20 ¢/min
439 ft

cps

sec

Cersity rarge ___...._3_.__cps

Dersity 7C 1 sec
SPsensitivity ﬁl,oo___ mv

Resistarce sensitovity 5 ohms

DEPTH

FEET
METERS

lignite (350,5~357)

clayst, med-gy, sli silty
lignite (369.5~370.5)

clayst, med-gy, very silty

-

sandst, lt-gy, fine-grained

350=

b 116}

120

3o

150

- 160

“1-180

_>—|9O

_faoo

=210

—~220

750 ~

147




UNITED STATES GEOLOGICAL SURVEY HOLE NO 75
SHEET! OF 2
AREA Three River QUAD NAME Gorham SE
DATE STARTED 7-23-79 DATE COMP 7-23-79 | COUNTY Billings STATE  North Dakota
RRX GROUND
LOCATION:SEC. 8 T.14l N, R99 W. , FOOTAGE LOC. 27 £t & 72 £ tu | crev 2678 ft
FOOTAGE TOTAL
SlZE AND BIT TYPE 4—3/4 inch drag ROTARY 360 ft [COPING —— DEPTH 360 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 5 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
togging speed: 20 ft/min Cersity range 3 cps DEPTH
=« ¢ | Logged de:r:'.“»:‘\«ﬁ_()f'f____ Censity TC 1 _sec l E’z’
LITHOLOGY £ 5 L5 100 5| &
17 Gamma range cps  SP sersitivity my o :
s
GammaTC 3 sec Fesistance sersitivity_ 3 _ohms
soil, med-brm, silt, clay, unconsol 010
clayst, med~gy, very silty 7
T
]
lignite (47-56.5) i - - 50—
clayst, dk-brn, cbncs lignite (60-62) -
lignite (63-68) ? L 20
siltst, dk-gyj high clay content i % -
H i1 -
sandst, med-gy, fine-grained j -
lignite (98.5-100) : 100—4~3
siltst, med-gy {
]
\’ -
clayst, med-gy, sli silty g 440
lignite (143.5-144.5) i - —
lignite t143:30ihs ! 3
lignite (150-151.5) ! 150 =
lignite (153,5-154.5) .
5 - 50
/- .
0
L =
clayst, lt-gy, very silty Af 60
i 200
/ ]
| | _}70
siltst, lt-gy ’ -
3
f 250 -
| z
clayst, dk-gy, very silty L; T8e
lignite (271-272) Ay -
clayst, med-gy, very silty ? .
206-2 \ oo
clayst, dk-gy, very silty lignite (296-298.5) 300—
lignite (305.5-308)
clayst, dk-gy, very silty Lol -
)
sandst, med-gy, fine-grained ; 5 --|oo

148




UNITED STATES GEOLOGICAL SURVEY HOLE NO 75
SHEET2 OF 2
REMARKS:
Logging speed'___.zo ft/min  Density ronge 3 cps DEPTH
o . 360 ft i : 1
= © | Logged deptr-.. Density T.C: > sec v
LITHOLOGY 9 o &
» Gamma range.___ 13 cps 5P sensitivity____ 100 my w "
Gamma TC. 3 __sec Resistance sensiivity _3_ohms 2
sandst, med-gy, fine—grained o, ’,’ . - o ’?,;}.,. ,.S“:._: 3509
. - wm S e o= o BE <o
WS
- 360 -
Fi20
- 400 —
- %o
- 450~
] =140
-1 —
. 150
- 500
- “F-6C
- 550
- _"'|70
] -
180
= 600~
“F90
= 650 —
- _—200
- —
- -210
- 700 —
-1 —
220
- 750 =

149




UNITED STATES GEOLOGICAL SURVEY HOLE NO 76
SHEET 1 OF 2
AREA Three River QUAD NAME Rattlesnake Butte
DATE STARTED 7-23-79 DATE COMP  7-23-79 COUNTY  Billings STATE North Dakota
FEL GROUND
LOCATION:SEC. 26 T141 N., R 99 W. , FOOTAGE LOC. 204 fr oo 42 £t s | erew 2585 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 611 ft ]COR]NG — DEPTH 611 ft
DEPTH TC
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuo Lever O £t
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
=
Logging speed- 20 tt/min Censity range- 3 cps DEPTH
610 fr . y T 1 -
a ¢ | Logged depth___B2Y LV - Cersity T2 — Sec ¢
LITHOLOGY £ 8 - | g
7] Gamma (onqe‘___._1,5 ces  SP ser'5|nwty.~,__1_9.g__ mv W E
=
GammaTC__ 3 _sec Resistance sersitwityi_3 _ohms
—1 soil, med-brn, sand, silt, unconsol 0—!-0
J ; -
. H
sandst, med-gy, fine-grained ; 0
- ; ' -
-t N 50 =4
- —-20
| clayst, dk-gy, very silty ppy
lignite
- 30
clayst, med-gy, mod silty 100
- ' -
lignite (116-117.5) ; f
- i -
- clayst, med-gy, mod silty I —- 40
- lignite (141.5-143.5 -
siltst, 1lt-brn gn ( ) f
— lignite (150.5-153) 150 —
lignite (154.5-156)
“Fso
T clayst, med-gy, very silty ]
lignite (196.5-198.5) . 60
- i 200
. 3
clayst, med-gy, sli silty ;
) ; i ]
- i +-70
sandst, lt-gy, med-grained, calc, well-consol
- 250 —
-1 ~4-80
N clayst, 1lt-gy, sli silty .
- -
- § | o0
- ! 300
i lignite (309-310) f
lignite (312-317) N
- i .
< clayst, med-gy, mod silty i oo
- -
1 350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 76

SHEET 2 OF 2
REMARKS:
Logging speedr_zg__h/mm QOensity range 3 cps OEPTH
“ o | Logged depth__ 610 £E  Dpensity TC 1 sec »
LITHOLOGY z 3 100 il I
w Gamma ronqe-__ls___ cps  SPsensitivity: Y mv w "
Gamma TC 3 sec Resistance sensnivl'y_ﬁ_ohms =
—~{ clayst, med-gy, mod silty lignite (355-356.5) —— 7 350
- RO 3
L ; =10
- sandst, med-gy, fine-grained NEEE s P
— : - 400
_ i .
. lignite (430-431) 130
-4 siltst, med-gy; high clay content =
— 4501
. —+140
<4 clayst, med-gy, mod silty N .
p- ' . —

. e 4.
_ lignite (494.5-497) v
clayst, med-gy, sli silty 500

~ lignite (511-512) -
7] 1160

- clayst, med-gy, very silty -

- 550
N clayst, med-gy, sli silty I ) 70

-1 siltst, med-gy —

_| clayst, med-gy, mod silty g {

lignite (591-595.5) [N Tee

~1 clayst, med-gy, mod silty 600~

- D = ]
611 - i - ' “TFe0

- 650 —
- _-—200
b 4210

= 700 —
1220

-] 750 —

S

151



UNITED STATES GEOLOGICAL SURVEY HOLE NO 77
SHEET 1 OF 2
AREA Three River QUAD NAME Rattlesnake Butte
DATE STARTED 7-22-79 DATE COMP  7-22-79 COUNTY Billings STATE North Dakota
. FEL GROUND
L OCATION:SEC. 6 T.141 N., R 98 w. , FOOTAGE LOC. 550 fr oo 20 ft s | ecey 2632 ft
- FOOTAGE ToTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 400 ft [coring  -—- DEPTH 400 ft
DEPTH TO
DRILLING AGENCY: gregory Drilling Company ’ DRILL TYPE: Rotary FLUID LEVEL 5 ft
LITHOLOGY RECORDED BY §. Christensen I GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
b
Logging speed 20 fi/min  Dersity ronge: 3 cps DEPTH
; w_A0Q fr Dersity 4.0 M
a o | Logges aeptin VY LL  Dersity L. - sec 1%
LITHOLOGY z S v | g
) Gamma range lswcps SP sensmvnfy___.lg_q_._ my w o
Gamma TC 3 sec  Resistance sersnivvry;_.i.._ohms =
1 soil, 1t-brn, sand, silt, unconsol R P -’ 0]-0
_| sandst, med-brn, fine-grained I "
- i -
H -;—IO
-~ clayst, med-gy, very silty - ; _
/
- lignite (50.5-56) - R 0
E clgyst, dk-gy, mod silty .. i -
- siltst, dk-gy ‘ - ! _._20
lignite (75.5-78) .
7 lignite (80.5-88) ’ -~
- clayst, dk-gy, sli silty B -
- L i ) il 00—~ 30
- o o -
s .z
- et . - o
sandst, med-gy, fine-grained ST i \
] YW ' ! ~—4-40
. Y
— F 150
— '- : '. »‘.:‘ ')'A —hso
T ) lignite (171-175.5) | , -
-1 it : et -
siltst, med-gy e |
B lignite (192.5-194)  |jmmmmet Leo
1 siltst, med-gy i : 200
| sandst, lt-gy, fine-grained : ‘-{, _]
layst, med- ile !
| clayst, med-gy, very silty lignite (229.5-232) . ] 70
| siltst, med-gy lignite (239.5-242) -
. siltst, med-gy )
lignite (251-252.5) 250 —
7 stiest, 1t-gy ' t T80
. { . ;
sandst, lt-gy, fine-grained ! ’ =
] ‘ ' o0
clayst, med-gy, very silty .
= ) et 300
- sandst, med-gy, fine-grained : : -
- lignite (329.5-331) : % 100
- clayst, med-gy, very silty : '\“"’ _
— - \ - 350—-




UNITED STATES GEOLOGICAL SURVEY HOLE NO 77

SHEET 20F 2
i
|
i
REMARKS: g
i
'
|
PT
Logging speed-— 20 fr/min  Censity range 3 _cps DEPTH
= o | Logged depth: 400 ft Density TC . 1 s »
LITHOLOGY € g 1s 10 " =
2] Gammarange .22 cps SPsensitivity ___O__mv : Lu: ;
Gamma TC ____ 3 sec Resistance sensitvity 5 okms 2
clayst, med-gy, very silt . - -~ 350 =
’ ’ Y lignite (3546-355.5) £ A
e
2{ i“ I
siltst, med-zy L R : ~_ 7. . —
. - ; )g) v "v -
lignite (386.5-390) b : B
siltst, med-gy o > e L 120
° ~ hP Evd n:m‘--u
\:_4’;-'-/-: s o - - asiw 400 —4
D P
400 ]
7 -
_‘-IBO
450— .
—+4-140
7 “Fis0
500
“t-i60
550 = ¥
_r-l?O N
-
1180
600
-]
190
-
650
=-200
-3 4
¥
420 | ¢
700 :
220 |
- i
1
— !
|
750 ~ ‘

153 |




UNITED STATES GEOLOGICAL SURVEY HOLE NO 78
SHEET i OF 2
»
AREA Three River QUAD NAME Fairfield SE
DATE STARTED 7-22-79 DATE COMP 7-22-79 COUNTY  Dunn STATE  North Dakota
F GROUND
LOCATION:SEC. 8 T.i41 N., R 97 W, , FOOTAGE LOC. 250 ft wex 18 ££  rw | ciev 2625 ft
FOOTAGE TOTAL
SIZE AND- BIT TYPE: 4~-3/4 inch drag ROTARY 361 £t JCORING === DEPTH 361 ft
DEPTH TC
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE:  Rotary FLup LEveL 8 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 ft/mun Density range: 3 cps DEPTH
360 ft : . 1 .
a o flLoggeddepth. ="~ ~ - = Density TC. 1 _sec %)
LITHOLOGY g 3 " s
o | Gamoa rarge ..._IL e %ps  SPserzitivily 100 my o ; ‘i
GammaTC .3 sec Resistance sersitiaity S_ares =
— soil, 1lt-brun, sand, silt, unconsol ) . O=y=0
- sandst, lt-grn, fine-grained - _
- - N
. - (0
T clayst, med-gy, very silty - -~
- .- 50 =
siltst, med-gy ‘ --20
; -
-1 t - -
B l . A
clayst, med-gy, sli silty lignite (91-93) -
-1 - 100" 30
T stitse, lt-gy - ! =
] - 4 —-40
— - 150 —
- clayst, dk-gy, very silty : ~ _
lignite (164-165) { 50
- clayst, med-gy, very silty . - _
ol g L .'; -
lignite (195.5-197) E 60
T clayst, dk-gy lignite (198.5-203) : 200
_ lignite (207.5-228) - i~
I —
— . ’ 4o
‘J clayst, med-gy, very silty * —
- ! - 250 =~
- i -
lignite (259-269) i —+-80
"1 clayst, med-gy, mod silty - -
- -~ )M. —
lignite (293-301 -0
- gnite -301) o~ 300
| clayst, med-gy, mod silty -
lignite (314.5-316)
- e -—
| siltst, lt-gy - 100
clayst, med-gy, sli silty l \ 7]
- 350 —




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 78
SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed
Logged depth.
Gamma range-

Gomma T.C

20
360 £

15
3

ft/min

cps

sec

Density range- 3

DEPTH
cps

Density T.CV-'_____I_
SP sensitivity:.__lo_o_

Resistance sensitivity: 5

sec

FEET

mv

METERS

ohms

clayst, med-gy, sli silty

-

1 >
S amma

rEepufia

I
e
-

350

e 11¢]

T-i20

130

1140

1150

=160

7o

“T180

— 190

_J200

~—210

—-220

155




UNITED STATES GEOLOGICAL SURVEY HOLE NO 78c
SHEET10F 1
AREA Three River QUAD NAME Fairfield SE
DATE STARTED 8-17-79 DATE COMP 8-17-79 COUNTY pumm STATE North Dakota
F KXX GROUND
LOCATION:SEC. 8 T.141 8, R 97 w. , FOOTAGE LOC. 270 ft  gxgx 18 £t ot | crev 2625 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag RGTARY 257 Ft Jcomne 40 £t SEPTH 257 ft
DEPTH TG
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary Flup Lever 4 FE
LITHOLOGY RECORDED BY M. Menge GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS: continuous core taken from 193 ft to 233 ft.
=
Logging speed 20 ft/min  Censity range 3 cps DEfTH
257 ft 1 [
a o | Logged depth. =<7 > = Density TC- sec 1%
LITHOLOGY z S 15 100 b &
) Gamma range cps  SP sensitivity e my w o
Gamma T.C : 3 sec FResistance sersnmty_.i_\)hms =
soil, lt-brn Q=0
sandst, lt-grn, fine-grained -
i )
clayst, med-gy, very silty \ 7]
/’ 50—
| -
( 20
siltst, med-gy f -
lignite (91-93 ‘ -
clayst, med-gy, sli silty gaite ( ) ] (00— 30
/ _
siltst, lt-gy %
l 40
150 =
clayst, dk-gy, very silty .
lignite (164-165) b~ 50
clayst, med-gy, very silty _
bt (5 |
t « = } -
clayst, dk-gy goite ! 200
! -
lignite (207.5-228) | -
\ i (o]
clayst, med-gy, very silty % -
e 250
'y 4
-—-80
“F90
300 —
100
T T 350 —

156




UNITED STATES GEOLOGICAL SURVEY HOLE NO 79

SHEET1 OF 2
AREA Three River QUAD NAME New Hradec South
DATE STARTED 8-17-79 DATE COMP 8-17-79 COUNTY  Dumn STATE North Dakota
FEL GROUND
LOCATION:SEC. 28 T. 141 N,R 97 W. , FOOTAGE LOC. 200 fr 2% a5 ¢ gor | 2ROV 2552 ft
FOOTAGE TOTAL
S‘ZE AND BlT TYPE 4’-3/4 inch drag ROTARY 561 ft'CGRING —— DEPTH 561 ft
DEPTH TC
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuiD LEvEL 4 ft
LITHOLOGY RECORDED BY . christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed_lQ__.ft/mm Uensity range- 3 _cps DEPTH
' , a o | Logjed degqh_éﬁo_,&.__ Dersity TCo 1 sec 4]
LITHOLOGY ¢ Lol s
» Gamma range _1_5__<:ps 3P ser\suwny__—lqo__mv w :
GommaTC-_____ 3  sec Resistance sersdivify-_s_ohms =
soil, med-brn, silt, clay, unconsol -~ ) Q=0
; ™ . -
clayst, lt-brn, mod silty g - .
SEROR ’ T+
sandst, med-brn, fine-grained - 50
lignite (68-72) - . _r
clayst, dk-brn, sli silty T
. - .- -
clays*, med-gy, mod silty Sl - .
. - 100" ¥
lignite (126-127) - .
clayst, med-gy, mod silty : d =140
siltst, med-gy ‘ ]
clayst, dk-gy - 150~
lignite (156,5-160) - -
clayst, dk-gy, mod silty - =50
lignite (172.5-182) . i
clayst, dk-brn, sli silty pptadl .
e - 60
sandst, med-gy, fine-grained " 200—
clayst, dk-brn, sli silty lgnite (216.5-218) @ . ' - -
it - 7o
siltst, med-gys high clay content ‘ 250
...‘" .o - ——80
- |
lignite (296.5-298) — - -0
siltst, med-gy$ high clay content — 300
lignite (312-313.5) - —
siltst, med-gy; high clay content e -

- - 100
clayst, dk-gy -
¢layst, dk-gy, very silty [ - : n

lignite ( 349.5-350.5) - 350 —

I




UNITED STATES GEOLOGICAL SURVEY HOLE NG 79
SHEET 2 OF 2
REMARKS:
Loggirg speed 20 f1/min  Censity range 3 cps DEPTH
% o | Logged zeptt._9360 fit Density T.C 1 sec %)
LITHOLOGY £ 9 o &
(2] Gammararge ___1_5__4;95 SP sensitivury:._AA__LQo__ mv LL:-J E
"Gamma TC 3 sec Resistance sensitivity: 5 ohms =
~ clayst, dk-gy, mod silty lignite (349.5-350.5) 350—
_ lignite (355-359.5)
clayst, med-gy, very silty T
-1 -1
- siltst, med-gy ]
- 120
- 400
" lignite (411-414) -
j clayst, dk-gy, very silty ﬁgﬁi: Eiég“giz%" 5) —
-} clayst, med-gy, mod silty * 3
siltst, med-gy
~ clayst, dk-gy, mod silty -
. lignite (446.5-448.5) 450
“l clayst, med-gy, mod silty —4=140
- ——
- siltst, med-
, gy 1150
500~
j clayst, dk-gy lignite (503,5-505.5)
lignite (511-512) —
_| clayst, med-gy, very silty
lignite (521.5-522,5) 60
_] clayst, med-gy, very silty
siltst, med-gy
. clayst, dk-gy e
- clayst, med-gy, mod silty 550
170
- -
B -t 180
‘4 600
90
7 =1
- —
— 650 —
4 _taoc
- -
- -
- =200
- 700 —
7 220
- 750 ~




UNITED STATES GEOLOGICAL SURVEY HOLE NO 80

SHEET 10F 1
AREA Three River QUAD NAME Dickinson North
DATE STARTED 7-12-79 DATE COMP  7-12-79 COUNTY Dunn STATE North Dakota
XXX FEL GROUND
LOCATION:SEC. 26 T14l N., R 96 W., FOOTAGE LOC. 270 fr = 9 £ty | ooy 2548 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4=3/4 inch drag ROTARY 340 £t JCORING ==~ DEPTH 340 ft
DEPTH TC
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 3 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
) l Loaquing speed'._._ZL ft/mn  Cersity range _ 3 cps DEPTH
339 ft - . 1
a o | Logged depth__ 227 == =~ Dersity TCoo = sec v
LITHOLOGY z S i
» Gamma range'___]_:c‘.___cns SP ser'smvny_.__m_Jn w I
Gamma TC 3 sec  Resistance sensitivityi_d _obms =
soil, med~brn, silt, clay, unconsol B g O-—=92
siltst, med-brnj high clay content
clayst, med-gy, sli silty i T+
lignite (40.5-42) z -
50—
siltst, med-gy L 50
clayst, dk-gy, very silty I
lignite (101.5-102.5) 1004~ 30
lignite (103.5-108.5) ]
i
clayst, med-gy, very silty { —
~+40
- lignite (141-144.5) i . -
lignite (146.5-148.5) ;
lignite (149.5-151) 150—
lignite (153-159) -
lignite (160-163) =50
lignite (164-165) -
clayst, med-gy, very silty
Ll 60
L. 200
o ! ~
sandst, med-gy, fine-grained ; ]
] o
250 =
siltst, med-gys high clay content
-—+=80
lignite (264-266
siltst, med-gy gnite ( ) .
sandst, lt-gy, fine-grained -
siltst, dk- i
8y lignite (298.5-299.5) | l oo
lignite (303-304)
siltst, dk-gy —
clayst, med-gy, sli silty 3 -—IOO
L3 -
350~




UNITED STATES GEOLOGICAL SURVEY HOLE NO 81
SHEET 1 0F 2
AREA Three River QUAD NAME Hirschville SW
DATE STARTED  7-12-79 DATE COMP  7-12-79 COUNTY  Dumn STATE North Dakota
FN GROUND
LOCATION:SEC. 30 T.41 N., R 94 W., FOOTAGE LOC. 228 £t 4xg 28 £t rur | crev 2340 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY _ 660 £t |CORING  ——m DEPTH 660 ft
DEPTH TC
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 10 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
L7g9¢ng speed.ﬁ_ _Stfm ~  Dansi, range 3 cps DEPTH
659 ft ; 1
o o | Logged depth_ 927 It =~ Censity TC sec o
LITHOLOGY = 3 5 100 B g
n Gamma range’ cps SPsersitivity__ AUV mv uu. z
Gamma TC - 3 sec  Resistance sersitivity: 5 ohms =
e ]
~ e j O=y~0
soil, med-brn, silt, clay, unconsol
. -
'T clayst, med-gy, mod silty
— - 1 —f
J clayst, dk-gy, very silty iigﬁi:z 89;2933 ] 10
clayst, med-gy, very silty : i ~
1 siltst, med-gy 50—
T clayst, dk-gy, sli silty —_20
_| clayst, med-gy, sli silty lignite (70.5-74)
| silest, med-gy _
sandst, lt-gy, fine-grained
—{ sandst, lt-gy, med-grained, calc, well-consol 100~ 30
-| sandst, med-gy, fine-grained | - -1
4 , —r—40
_{ lignite (138-139.5) s _
clayst, med-gy, mod silty lignite (141-143) - i
7 o — * 150 —
| siltst, 1t-gy I .
i lignite (165.5-168) g %0
-1 clayst, med-gy, sli silty -
B lignite (191.5-193) .
—-60
~1 clayst, med-gy, mod silty Zoo‘ﬂ
e | N
lignite (210.5-2 n
_| clayst, 1lt-gy, very silty gnite (210.5-213)
- | : i o]
— sandst, med-gy, fine-grained 250 =
n ' —1-80
. lignite (282-283.5) B
7 siltst, med-gy =T
] |- 300
i lignite (314.5-315.5) ]
| clayst, med-gy, sli silty ! __‘L"OO
7] 1




UNITED STATES GEOLOGICAL SURVEY HOLE NO 81
SHEET2 OF 2
REMARKS:
Logging speed'__ 20 f1/min  Censity rarge 3 cps DEPTH
a . . 659 ft T 1 n
. = © | Logged depth Density 7C sec
HOLOGY 9 - o &
o Gamma range- i5 cps  SP sensitivity 100 mv w =
Gomma TC 3 sec  Resistance se~s* v ?;__5_ohms =
clayst, med-gy, sli silty g s 350—
A
siltst, lt-gy ‘} - 0
st 5T
clayst, med-gy, sli silty b N
AN :
r = -
\ S |
i = 120
siltst, med-gy i - éé - s 400
I N -
: l >
lignite (420.5-423) - /-52 -
lignite (426.5-428.5) = 130
siltst, med-gy & ??
lignite (443-444) . =2 7
siltst, dk-gy Y i, 453-
clayst, dk-gy, very silty § [ a0
lignite (467.5-469.5) B _
clayst, dk-gy, very silty
(S .
sandst, lt-gy, fine-grained : < - 150
layst, dk- i z§ < 500 —
clayst, gy lignite (508.5-512.5) ! P _
lignite (515-516.5) ,LS, ’
;(\_:-— 160
< —
¥
clayst, med-gy, zod silty : 3 =
5 e 550 —
3 : o
ie
i :
lignite (570-574) i n
lignite (577-579) i -
I -
. ; 3 —+180
clayst, med-gy, -wod silty
? 600
lignite (608.5-609.5) . ’ -
siltst, 1t- -
234 } 190
. -
L ~
clayst, med-gy, mod silty ! 5. . 650
LT B Tl _te00
TD
660 7
[ ~ fw 7]
210
700~
—
“P-220
-
750 ~

161




UNITED STATES GEOLOGICAL SURVEY HOLE NO 82
SHEET 1 OF 2
AREA Three River QUAD NAME Taylor
DATE STARTED 7-7-79 DATE COMP 7-7-79 COUNTY Stark STATE North Dakota
FEL ROUND
LOCATION:SEC. 34 T141 N, R 93W., FOOTAGE LOC. 28 ft % 38 fr  yuy | ;iev. 2230 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 400 ft CORING __-——- DEPTH 400 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 78 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 ft/min  Censity ronge: 3 __cps DEPTH
399 ft i : 1
a ¢ | Logged depth. 272 It = Dersity TC: 1 _sec %)
g O 5 &
LITHOLOGY = 1 Gommo ronge' 13 cps  SP sensitivity. 100 my E‘J E
=
GommoTC ____ 3 sec FResistarce sersitivityi_3_ohms
— soil, med-brn, silt, clay, unconsol = - 00
- clayst, med-brn, very silty lignite (16-17) - -
- lignite (19-20.5) -
-1 siltst, med-gy l 0
T lignite (44-46 7
. Higite (1375%0.5) o
< clayst, med-gy, sli silty g : -
I~ 20
J lignite (71-72) -
- -
_| siltst, med-gy -
— 300‘--30
B lignite (105-107.5) _
siltst, lt-gy
_ ' —
- ! : —4-40
i I _
— 150 —
sandst, lt-gy, fine-grained
T-50
- —
=60
— lignite (200-201.5) 200~
clayst, dk-gy, very silty
= lignite (210.5-212.5) i -
] siltst, lt-gy —
B 70
g -1
7} clayst, med-gy, mod silty B
—d 250 —
: lmiss g2 T
layst, dk-gy, i ignite -
o clevst, diogy, very sllty | nite (272-273.5) —
- —
clayst, med-gy, very silty
~ -1
B lignite (295-296.5) \ %0
| stuese, ac-gy gt 3007
lignite (313-314.5) ——— i T
: siltst, med-gy :_: —‘-100
lignit .5-333. — n
_| siltst, med-gys high clay conte%ttu e (331 333.5) o
.
35( —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 82

SHEET 20F 2
REMARKS:
Logging speed: .. 2. Q —f{t/min  Density range" 3 cps DEPTH
S o | Logged depth: 399 ft Density TC:_ 1 sec ]
LITHOLOGY £9S o ]
o] Gamma runge-_chs SP sensitivity:___l_Q_Q._ mv ::_J L—]
G TC 3 sec  Resistance sensnivity;_iohms =
7] siltst, med-gy; high clay content i . ., 350
i ’ ’ lignite (357-358.5) ' . :
r—— i 110
ond -'_._..— N H p—
_} clayst, med-gy, sli silty iyt § - .y "L
- lignite (389.5-391) . | o~ " -
clayst, med-gy, sli silty i CE . . — 120
— : Gt T x w e  * it 400~
TD el [
7] 400 | § 7]
i T ' ' T-'m
-4 i
— 450
e —4=140
4 =150
- 500
— ° —
- 160
- 550
i o
. 180
1 6009
7 -
Tis0
m 650
- _—-200
- =210
- 700 —
7 220
— 750 =

163




UNITED STATES GEOLOGICAL SURVEY HOLE NO &3
SHEET 10F 2
AREA Three River QUAD NAME Indian Butte
DATE STARTED 7-7-79 DATE COMP 7-7-79 COUNTY Stark STATE North Dakota
FEL GROUND
LOCATION:SEC. 32 T.141 N. R 91 W. K FOOTAGE LOC. 85 ft  Tet 42 ft  py | frev 2040 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY _ 400 £t | CORING - DEPTH 400 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuip LEVEL 12 ft
LITHOLOGY RECORDED BY  A. Banet GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed- 20 ft/min  Cersity range: 3 _cps DEPTH
399 ft . 1
a o Jlogged depth__ 277 >> = Dersity TC.o o~ sec = 1%
LITHOLOGY z S s 100 5| £
» G range’ cps  SP sensitivity myv W ;
=
Gamma T.C - 3 sec  Resistance sensinvity: S _shms
— soil, med-brn, sand, silt, unconsol — 0-1-0
- siltst, med-brn -
7 0
~| sandst, med-gy, fine-grained ]
- 50—
- siltst, med-gy -
=20
n -
- 100 3¢
=1 sandst, med-gy, fine-grained -
- -
- -+ 40
- 150 —
- -
- 50
- p—
clayst, med-gy, sli silty
- lignite (184-185) .
T clayst, dk-gy, sli silty "_60
- 200~
lignite (203-207.5)
clayst, med-gy, sli silty n
- siltst, med-gy; high clay content 70
_] clayst, med-gy, mod silty 250
T lignite (263-264) T80
- siltst, med-gy N
T 190
clayst, dk-gy, sli silty 300
siltst, dk-gys high clay Hgnite (311-312) I
- content -
- clayst, dk-gy, very silty _—100
n lignite (335.5-339)
clayst, med-gy, mod silty
] 350 —

I

oo

e

o e g e g e



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 83

SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:_&.h/min

Logged depth:
Gamma range-

Gamma TC.

399 ft
15 cps

3 sec

Density range 3 eps

Density T.C 1 gec

SP sensitivity_ 100 _mv

Resistance sensnivnyf_-sohms

DEPTH

FEET
METERS

clayst,

siltst,

sandst,

clayst,

med-gy, mod silty

med-gy

lt-gy, fine-grained

med-gy, very silty

——

3501

b A 1Te]

20

30

—t= 140

=150

“}-160

_—I?O

1180

=190

_t200

=210

“T-220

750 =

165

e e



UNITED STATES GEOLOGICAL SURVEY HOLE NO 84
SHEET 1 0F 2
AREA Three River QUAD NAME Fryburg NE
DATE STARTED 7-23-79 DATE COMP 7-23-79 COUNTY Billings STATE  North Dakota
FNL XRRL GROUND
LOCATION:SEC. 2 Tis0 N., R100 w,, FOOTAGE LOC. = 1320 ft gxx 2570 ft “ry | erev 2768 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 490 ft [coring [— DEPTH 490 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 20 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. wald
REMARKS:
Logging speed 20 ft/min  Density range: 3 cps DEPTH
a o | Logged depth__ 490 £t noncies Too 1 gec »
LITHOLOGY = g 100 bl oS
%) Gamma runge:__l..S_.__cps SP sensitivity. my w =
GammaTC 3 sec Resistance sensnivity;__s_ohms =
soil, med-brn, silt, clay, unconsol - T 0-70
clayst, med-brn, very silty i‘é o ]
lignite (22-23.5) " i -
. j 4
clayst, med-gy, very silty i ]
f
i 50—
siltst, med-gy -
b~ 20
clayst, dk-gy, sli silety et _
lignite (82-88) \
clayst, dk-gy, mod silty i n
100" 30
lignite (103.5-106) \
clayst, med-gy, very silty ‘l N
i 140
_ _
i
lignite (149-151.5) - 1 150 —
clayst, dk-brn to blk, cbncs el
'\\, “ts0
siltst, med-gy ! ]
\ —
p _
- H 60
sandst, lt-gy, fine-grained ; 200
/
clayst, dk-gy, very silty i =
siltst, med-gy ‘: o
|
sandst, med-gy, fine-grained A 250 ~
—FBO
—1—90
‘\ - 300
clayst, med-gy, mod silty { .
- 100
Mgt p—
\ i
3
350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 84

SHEET 20F 2
REMARKS:
Logging speed' 20 f1/min Density range- 3 cps DEPTH
& o | Logged depth: .[‘90 ft Density T.C- 1 sec )
LITHOLOGY g - d
o Gaomma ronqe-.__..l.S___._cps sP sensitivny-___lﬂo__ mv w =
Gamma TC:__ 3 sec Resistance sensitivity_3 _ohms 2

~{ clayst, med-gy, mod silty 350
lignite (353.5-358.5)
-] clayst, med-gy, sli silty e STT)

siltst, med-gy

clayst, med-gy, mod silty o |20
400
lignite (413,5-417)

clayst, lt-gy, very silty o

siltst, lt-gy 450

—+140

“Fiso

=160

- 550
170

"‘r— 180
] 600—
)} .
0
- 650
. 4-—200
’ -
—
-
- 4210
= 700 —
) 220
o
_ - - - - 750 =

167



UNITED STATES GEOLOGICAL SURVEY HOLE NO 85
SHEET1 OF 2
AREA Three River QUAD NAME Belfield
DATE STARTED 7-23-79 DATE COMP  7-23-79 COUNTY  stark STATE North Dakota
ENL B GROUND
LOCATION:SEC. 10 T.140 N., R 99 w. , FOOTAGE LOC. 270 ft s 12 £t rwi | erev 2722 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY 600 Ft|corng  ——- DEPTH 600 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 34 ft
LITHOLOGY RECORDED BY S. Christensen GEOPHYSICAL LOGS RECORDED BY J. wald
REMARKS:
Logging speed- 20 ft/min  Censity range: 3 cps DEPTH
a o | Logged deprhig__gt__ Cersity T 1 e )
LITHOLOGY 5 15 . 100 Bl os
o Gamma range cps  SP sersihivity mv w i
GommoTC:___ 3  sec Resistance sensitivity_9 ohms =
- T o I 0~0
soil, med-brn, silt, clay, unconsol % - n
, R « .
g . == : 4
clayst, med-gy, mod silty > Z P ' 10
lignite (52-54) i ! %07
' . ] ﬂ
I - 20
siltst, med-gy - -1
____ 100~ 20
lignite (113,5-121) i _]
clayst, dk-gy, very silty :__—:—:] i —4 40
lignite (141-143) et | .
150—
siltst, med-gy; high clay content ‘ - 1 5
lignite (180.5-182) W—— -
clayst, dk-gy, sli silty . _
=60
200
sandst, 1lt-gy, fine-grained ]
] =70
|
b - -
. B t S
. 250 =
lignite (262-263.5) ~+-80
clayst, med-gy, very fine - -
siltst, med-gy T
300
I -
sandst, med-gy, fine-grained .._loo
clayst, med-gy, mod silty | 7
- 350 =




UNITED STATES GEOLOGICAL SURVEY HOLE NO 85
SHEET 2 OF 2
REMARKS:
Loggirg speed~_iﬂ/min Density rarge 3 cps DEPTH
2 o | Logged depthi _ 599 ft Density TC. sec »
LITHOLOGY 9 o i
0] ® 7| Gommorange 15 cps SP sensitivity 100 _mv E E
Gamma TC. 3 sec  Resistance sensmvary:_5_ohms =
- clayst, med-gy, mod silty 350
n lignite (358-359)
siltst, dk-gy: high clay content 10
-] sandst, med-gy, med-grained, calec, well-consol -
] siltst, med-gys high clay content “Fizo
- 400
. lignite (414-421) _
- _‘—'|30
clayst, med-gy, very silty
. -
— lignite (448.5-449.5) 450
. clayst, med-gy, very silty 140
- siltst, med-gy -
4 50
] sandst, 1lt-gy, fine-grained 00—
- —
lignite (522-524) — 160
. -
clayst, dk-gy, mod silty
lignite (544.5-545.5) T
= lignite (549-550) 550 —
-1 siltst, dk-gy; high clay content 1'7°
- lignite (566.5-570.5) -
- siltst, med-gy |
- lignite (587-589) —-180
siltst ed-
- » W gy 600
} = “Fis0
- 650 -
- _-—200
- 4210
— 700~
N 220
- 750 -

169

ot e A B R o A5



UNITED STATES GEOLOGICAL SURVEY HOLE NO 86
SHEET 1 OF 2
AREA Three River QUAD NAME Belfield NE
DATE STARTED 7-13-79 DATE COMP  7-13-79 COUNTY  stark STATE North Dakota
FE
LOCATION:SEC. 28 T.140 N, R 98 w., FOOTAGE LOC. 63 fr T 235 oo | STON° 2500 £e
] FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY _ 500 ft JCORING __ -——- DEPTH 500 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEvEL © ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 ft/min  Density range: 3 cps DEPTH
499 ft i : 1
a Logged depth ___*77 Tt ~ Density TC:. — e
LITHOLOGY = & s ’ 100 i
173 Gommo range cps  SP sensitivity: mv ‘u: :’
GommaTC:_____ 3 sec Resistance sersirim,a__s_ohms =
soil, med-brm, silt, clay, unconsol . ) 0-1-0
2 -
clayst, med-gy, very silty | . 7
0
lignite (47.5-49.5)
50—
clayst, med-gy, mod silty .. .
20
lignite (69-82) 7
clayst, dk-gy, mod silty " 4 1
i 100430
lignite (105-108)
i T o
clayst, med-gy, very silty ! - 440
: -~ =
- !50-7
siltst, lt-gy ~ 50
—
i amey
60
| - zog—'-
clayst, med-gy, very silty ' . -
- -0
clayst, dk-gy, sli silty lignite (241.5-246) 250
lignite (252.5-259.5)
siltst, med-gy Tee
siltst, med-gy lignite (269.5-270.5) . -
lignite (280.5-283) i : -
) “Fso
clayst, med-gy, very silty . ’ 300 —
]
siltst, med-gy - 100
lignite (333.5-335) 7
iltst d- —_ .
stitst, med-gy lignite (345.5-347) [
== - 350—




UNITED STATES GEOLOGICAL SURVEY HOLE NO. 86
SHEET 2 OF 2
REMARKS:
Logging speedf__z_o_._ft/min Density range cps DEPTH
2 o | Logged depth__ 499 ft  Density TC- _1 _sec »
x & [ x
LlTHOLOGY 5 - Gummurunge-____ls___cps SP sensitivity my E E
Gamma TC __3—_sec Resistance sensitivity. 5 ohms =
350=—
siltst, med-gy -
“-uo
clayst, dk-gy, sli silty i ~ .
. i - -
siltst, 1lt-gy | ;
L.
clayst, dk- very silt “Fr20
yob, CRT8Y, Very ST ignite (398-400) - 200
lignite (401-403)
clayst, dk-gy, sli silty B -
R _
. an _-|30
KL ——
clayst, lt-gy, mod silty B 450
l - Ao ~4=140
I o .
‘ R RS -
{ <
e o J
) é ‘___; 1150
C ALY TS L Kt 590
Payey Downdy
. 160
550
_-i7o
“T-1i80
600
o
~ 190
650 =
_—200
-
210
700
220
750 =
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 87
SHEET1 OF 2
AREA Three River QUAD NAME New Hradec South
DATE STARTED 7-13-79 DATE COMP  7-13-79 COUNTY stark STATE  North Dakota
xx GROUND
LOCATION:SEC. 26 T.140 N,, R. 97 w. , FOOTAGE LOC. 22 ft FsL 2300 £ ol | Elev 2558 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 460 ft |CORING —— DEPTH 460 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 10 ft
LITHOLOGY RECORDED BY L. Tomac GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed: 20 ft/min  Density range: 3 cps DEPTH
a ¢ | Logged depm-__i.s_g_ft_ Density el sec 7]
LITHOLOGY g 15 100 bo| &
7 Gamma range- cps  SP sensitivity. mv :.f Z
=
Gomma T.C.: 3 sec  Resistance sensifiviry;.__s_ohrns
soil, med-brn, silt, clay, unconsol * O-r-0
clayst, med-brn, very silty i _
| -
. 10
lignite (32.5-43) _
clayst, med-gy, very silty 50—
siltst, med-gy -20
-
sandst, med-gy, fine-grained -
00—~ 30
]
! ]
siltst, med-gy n
—~1-40
lignite (135.5-137) —
siltst, med-gy lignite (141-142) ) .
clayst, med-gy, very silty _—_'-_::_ 150~
o “t-so
siltst, lt-gy =4 -
o =60
i 200+~
sandst, 1lt-gy, fine-grained i -
—70
-1
clayst, lt-gy, mod silty 250 —
-1-80
siltst, med-gy -
=90
3001
; -
lignite (320-327.5) g s
clayst, dk-gy, very silty -
lignite (343-345.5) ]
clayst, dk-brn 350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 87
SHEET2 OF 2
REMARKS:
Logging speed __Z_O___H/m'm Cersity rarge’ 3 cps OEPTH
% o | Logged deptr. 439 ft Density TC 1 sec 0
LITHOLOGY bt @ @
» Gamma range- 15 eps  SPsensitivity 100 mv w -
Gamma TC 3 sec  Resistance sensitivity: Sohms =
— ___,'_; —_ - 350 =
(_-: —._ :_.. i " :!_313“5.‘ !
clayst, med-gy, very silty E e \ B I
- - N P b l -
clayst, med-gy, very silty lignite (379-380.5) i }
lignite (392-395) i Fizo
— R 400
- clayst, med-gy, very silty .- ]
~4 B -
- AR -~ _r—|30
sandst, lt-grn, fine-grained Lt - 7]
. SR - : ss0-
_. i . TE s 140
g .
N TD i o
460 ) 1
. * T .
- —
- 150
= 500 —
- 160
- 550~
- _—ITO
7 1180
h 600
90
= 650 —
4 _I200
- —
. =210
— 700 —
7 “F220
] 750 -

173
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 88
SHEET1 OF 2
AREA Three River QUAD NAME New Hradec South
DATE STARTED 7-22-79 DATE COMP  7-22-79 COUNTY stark STATE  North Dakota
R
LOCATION:SEC. 30 T 140§, R. 97 w., FOOTAGE LOC. 30 £t paf  g01 e fux | STO 2578 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 600 ft [CORING - DEPTH 600 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 11 ft
LITHOLOGY RECORDED BY S. Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed: 20 ft/min  Density range: 3 cps OEPTH
599 ft . . 1
a Logged depth._ 277 == _ Density TC. sec 12
LITHOLOGY z 8 : el g
73 Gamma runge=__1_5___cps SP sensitivity-.__._lgg_...mv w 5
GammaTC:____ 3  sec Resistance sersiﬁvity._J_.‘ ohms *
soil, med-brn, silt, clay, unconsol 120 - - ) O=1=0
O ; - . J— -
clayst, med-brn, mod silty . .
) ; R ﬂ
= T
clayst, med-gy, very silty ol : - ; 50—
- < ‘ { - 20
" - . n L —
lignite (81-92.5) . k
clayst, dk-gy = | -
0w ;i 160 = - 30
siltst, med-gy - i 7
.se . - i I
e Lt l ——40
clayst, med-gy, sli silty lignite (140-141.5) s {‘{ _
Rpimisl o \ _
siltst, med-gy L dr] 150
lignite (161-172) " ; 50
clayst, med-gy, very silty : " . ’; .
pis - - | 60
lignite (202-205) . !E 200
— . b ; -—
clayst, med-gy, mod silty - P e ‘5,, -
< - i =70
. !
-' | = , 250
clayst, lt-gy, very silty - 50
iy = ;‘ -
B ate 'i -
clayst, dk-brn, sli silty - bt |
sandst, med-gy, fine-grained ;! 10
lignite (296.5-304) i 300~
siltst, lt-gy T 4 '\\. -]
Ne .'.“ -
lignite (329-332.5) - P oo
lignite (335-337) — . - - -
clayst, med-gy, mod silty S g_ ’ g -1
- 350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 88
SHEET 20OF 2
REMARKS:
Logging speed:_ 20 ft/min Density range 3 cps DEPTH
o . 599 ft 1
= Logqged depth.__ 277 2%+ = Density TC sec 0
LITHOLOGY x 15 100 = &
] Gamma range-— 12  cps  SPsensitivity.._____ VU _my w "
Gamma TC ______3___sec Resistance sensrtivny‘_.s.ohms 2
layst, med- d silt : ¥ - 350
clayst, med-gy, mod silty . . . (356-358) = R T
1ignite (360-361) “t-uc
clayst, med-gy, very silty ’ -
lignite (393-394) ' T
i - 400 —
clayst, med-gy, mod silty i - -
lignite (428-429.5) ~ . i ol k18
clayst, med-gy, very silty ]
450 —
4140
-
sandst, lt-gy, fine-grained
=150
500
claysc, med-gy, very siity _
sandst, med-gy, fine-grained -1 0
clayst, lt-gy, mod silty )
sandst, med-gy, fine-grained 550
b-170
clayst, med-gy, very silty =
lignite (587-588.5) “1-180
siltst, med-gy
600
——190
650
_—-200
210
700 —
1220
750 ~

175



UNITED STATES GEOLOGICAL SURVEY HOLE NO 89
SHEET 1 OF 2
AREA Three River QUAD NAME Dickinson North
DATE STARTED 7-12-79 DATE COMP 7-12-79 COUNTY Stark STATE North Dakota
FN GROUND
LOCATION:SEC. 22 T.is0 N, R 96 w. , FOOTAGE LOC. 110 ft ¢ 775 £t Gar | orev 2545 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY _ 360 £t Jcomng ——— DEPTH 360 ft
. DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE:  Rotary Flup cever 23 ft
LITHOLOGY RECORDED BY  A. Banet GEOPHYSICAL LOGS RECORDED BY J. Wald
| REMARKS:
Logging speed: 20 ft/min  Density range: 3 cps DEPTH
; 1
. l ITHOLOGY % <§ Logged depm-__.%s.gl_ﬂ:___ Dersity TCie 2 _sec :‘, g
:7) Gammag range’ 15 cps  SP sensitivity 100 mv e E
GommaTC:__ 3 __ sec Resistance sersitivityi 2 S ohms =
~] soil, med-brm, silt, clay, unconsol 0-[-0
. H -
clayst, med~brn, very silty i _
|
10
| : 4
- N 50—
4 -‘—20
-{ sandst, med-gy, fine-grained . ]
— .~ | ¢ =30
1 ] -
- t -
: i
- y - 40
—| clayst, dk-gy, sli silty lignite (149.5-151) 150
| clayst, med-gy, mod silty
50
1 siltst, med~gy -
- _ i ]
o stiest, dk-gy lignite (194-~195) = ! -200_-60
lignite (202-206) |
7] clayst, med-gy, very silty 7
- siltst, med-gy oo 70
lignite (239-253) -
] 250 —
- clayst, dk-gy - —r-so
< siltst, 1lt-gy -
- —
- 90
- ; 300~
-] sandst, lt-gy, fine-grained ! -1
4
- 100
-

176




UNITED STATES GEOLOGICAL SURVEY HOLE NO 89

SHEET 2 0F 2
REMARKS:
Logging speed'__.__zo ft/min  Censity range- 3 cps DEPTH
% o | Logged depth.____359 ft  Censity TC: 1 _sec n
LITHOLOGY 9 o ]
2] Gamma ronqe-____l_s.___cns SP sensitivify:__.& my &; -
Gamma TC. 3 sec Resistance sensnivi'y-'__s.ohms =
h - L 3 Y - T e me e 350
i sandst, lt-gy, fine-grained Lo LA ,; " al s
Tvpel R S “T-10
D Wi
7] 360 -
F20
- 400~
- —
B 130
— 450
~ —4=—140
- —
- “Fis0
b 500—
. “T1-160
- 550 —
= _'—ITO
7 1180
- 600
“Tiso
- —
- 650
- _—200
- 4210
— 700 —
F220
— 750 -

177



" HOLE NO 90

SHEET1 OF 2
AREA Three River QUAD NAME Davis Buttes
DATE STARTED 7-12-79 DATE COMP 7-12-79 COUNTY stark STATE  North Dakota
LOCATION:SEC. 6 Ti4o N, R 95 W, FOOTAGE LOC. 40 fr  yar 1815 £t o [ SRONO 5510 £e
. FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 610 ft ] CORING — DEPTH 610 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 34 ft
LITHOLOGY RECORDED BY  A. Bamet GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed- 20 ft/min  Density ronge: 3 cps DEPTH
609 ft . 1
o o {Logged depth__~"~7 ~* __  Density TC: sec )
LITHOLOGY g 38 | 8
» Gomma range- 15 cps  SP sensihivity. 100 mv tlﬂ E
GammaTC:____ 3  sec Resistance sersnivity;__'l_ohms ’ =
soil, med-brn, silt, clay, unconsol T 0=p-0
siltst, lt-brn i ]
Ladt tead "‘_|o
clayst, med-gy, mod silty _
50 =
lignite (58.5-60) _
lignite (62-63) b-20
lignite (65.5-66.5) -
]
|
i -
] »
100" 30
clayst, lt-gy, mod silty

~.40

lignite (149-153 150—
siltst, dk-gy & ( )

“Fs0
clayst, med-gy, mod silty x —
siltst, med—gy i —-60

! 200—
lignite (210-217) n
lignite (219-220.5) -
clayst, dk-brn, cbncs lignite (227-230
e - -
clayst, dk-brn, cbncs & ) -7
. 250 —
’ )
1 —-80
sandst, lt-gy, fine-grained N " -
“T}o0
300~
=100
clayst, med-gy, mod silty i
§
350 =




UNITED STATES GEOLOGICAL SURVEY HOLE NO 90
SHEET 2 OF 2
REMARKS:
Logging speed:_z_O_f'/min Density range 3 _cps DEPTH
= o | Logged depth__609_ft Density TC: 1 sec %)
LITHOLOGY 9 - 2
O &5 - Gamma rcnge=_L__ cps SP sensiﬂvi'y-_._l,QQ.._ my ‘é E
Gamma TC-_____3 ___ _sec Resistance sens-hwry._ﬁ_ohms =
-] gy . - : ceoe 350
clayst, med-gy, mod silty = ! z - é XM; g .
lignite (365-366) w— 4 : \1 e
- — - o ¢ m— - —
.4 siltet, med-gv pa ! - g) k . ]
- - A \
L —120
] - 13 400
- - i -
- clayst, med-gy, mod silty % - b -
} 130
- K] o
{
- ] o —
' 3
n lignite (454-455) { ' 450
- B -t 140
clayst, med-gy, very silty )
- . R L4
lignite (475-477) N
-1 clayst, dk-gy RS -
_ lignite (484-490) -
’ “t-150
1 siltst, med-gy - 500~
n 0 e w— e -
4 clayst, dk-gy, sli silty —:--_: oo —1- 160
. lignite (524.5-530) |HEEEEN | - |
clayst, med-gy, very silty ——
- ftu —
p— K 550 —
N i 170
siltst, lt-gy — ) -
- . -
- __'—__ .~ ~1—-180
- o = 600~
i : “:"* = :“ 3 - L 3 -:T. fota ]
4 TD [ ot : __
£10 ! ' B 190
= 650 —
- _F200
. -+—210
= 700
) 220
- 750~

179
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 91
SHEET ; OF ,
AREA Three River QUAD NAME Davis Buttes
DATE STARTED  7-11-79 DATE COMP 7-11-79 COUNTY stark STATE North Dakota
GROUND
LOCATION:SEC. 32 T.140 N,, R. 95 w,, FOOTAGE LOC. 282 ¢r ¥ 55 ¢ HKEK | 5ROV 2510 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 700 ft JCORING _ ——— DEPTH 700 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 41 ft
LITHOLOGY RECORDED BY M, Hudson GEOPHYSICAL L.OGS RECORDED BY J. Wald
REMARKS:
| —
Logging speed 20 ft/min  Density ronge: 3 cps OEPTH
a o | Logged depth___ 699 ft Density T.C. 1 sec @
LITHOLOGY S s 100 w | oo
%) Gar.ma vangc - <ps SFsessihivityl = AVY my w o
=
GemmaTC____ 3 sec Resistance sensulivi'y;__j_ohms
soil, med-brn, sand, silt, unconsol - O0-1-0
sandst, med-brn, fine-grained > =10
i hel -
‘ - 50 =
- -
lignite (67.5-69.5) - I
clayst, dk-gy, sli silty
» w—
siltst, med-gy$ high clay content ..
e lOO——30
clayst, med-gy, mod silty . —
|
| R —
lignite (125.5-127) | -
440
- . —
clayst, med-gy, mod silty
. ey 150 =
lignite (157.5-158.5) | -
clayst, dk-gy plagingli —+s0
lignite (166-170.5) -~ —
clayst, med-gy, mod silty
lignite (181-182) - =
clayst, lt-gy, very silty ‘ - 200_-60
. < . i Lk .
lignite (220-230.5) - 1 o
clayst, dk-gy, very silty '—_"_.'_‘.:-' - q
. 250 —
. .-
sandst, lt-gy, fine-grained ‘. ]
- 1] LSRN el
0 90
l N ] 300-
.. | - |
Ak -
! .omza - 100
] -
L~ 350~

180




UNITED STATES GEOLOGICAL SURVEY HOLE NO 91

SHEET 20F 2
REMARKS:
Logging speedf_zo_f?/mm Censity range- 3 cps DEPTH
& o | Logged deprn__ 699 ft Density T.C 1 sec »
LITHOLOGY z S _ o b
0 Gamrma mnger____ls___cps SP sensitivity. 100 mv w G
Gamma TC.- 3 sec  Resistance sensitivity: ] ohms =
e Co 350
sandst, lt-gy, fine-grained e
lignite (376-377) e | A
clayst, med-gy, very silty % —120
i % : 400—
lignite (415,5-417,5) e— =
clayst, dk-g, sli silty & ( ) . =
R . 130
siltst, med-gy
lignite (443-444) - ’ B
clayst, med-gy, mod silty ST . 450
S . 140
I . . ] - - -
clayst, med-gy, very silty -, ! - . -
=] | ) N
—— : 150
: R - s 500 —
lignite (499-506.5) ]
clayst, med-gy, sli silty H : ; 1150
— . s{ a
lignite (535-536.5) " g
clayst, med-gy, sli silty . Q - 550
lignite (552.5-555)  |eesise | ] ko
clayst, med-gy, mod silty ——
lignite (573-576) p— '
siltst, med-gy; high clay content i - T
lignite (588-589) 1 . —+ 150
clayst, lt-gy, very silty = ' 609
- ' g T
lignite "(625,5-627) . . - e
clayst, dk-gy, sli silty . :
lignite (636.5-639.5) M o I
Enfed - 650
clayst, med-gy, mod silty . * ; - 200
v . ' K4 ny
== - ~
lignite (683-684.5) - .
lignite (686.5-691.5) - -2l
_ g . S e ma _
clayst, med-gy, mod silty §:~;7: - ..q = z PV 700
D % -
700
-— A 220
750 ~
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 92
SHEET 1 OF 2
AREA Three River QUAD NAME Boyle
DATE STARTED 7-11-79 DATE COMP 7-11-79 COUNTY  stark STATE  North Dakota
XX FEL GROUND
LOCATION:SEC. 4 T140 N., R 94 W., K FOOTAGE LOC. 1490 fr ‘o 12 ft  yyp | elev 2228 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY _ 700 ft | CORING —== DEPTH 700 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 29 ft
LITHOLOGY RECORDED BY A. Banet GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
L.ogging speed: 20 ft/min  Density range 3 cps DEPTH
699 ft . . 1
o o |Logged depth_ 277 == _ Density TC..e .~ _sec »
LITHOLOGY £ 3 5 | 100 5| &
»n Gamma range- cps  SP sensitivity. mv w '[;
=
Gamma T.C _3__ sec  Resistance sersnivily.’___s._.ohms
soil, lt-brn, sand, silt, unconsol - T T 0—0
sandst, lt-brn, fine-grained - { 7
' ‘ - Aewar 7
i : 10
siltst, lt-grn
i - 50—
lignite (70-71) - _'20
clayst, lt-gy, very silty - -
- 00—~ 30
—T.:::-. ] e .
siltst, med-gy % - -1 40
e 150 —
. . ~ “Ts0
dk- ~
clayst, =gy lignite (173.5-175.5) -
clayst, dk-gy, sli silty * -
- N ——y
siltst, lt-gy =60
- 200
clayst, med-gy, mod silty f .- -
lignite (229.5-230.5) . 70
siltst, med-gy lignite (232-234) : e
clayst, med-gy, mod silty 230
-lse ——60
lignite (269-271) H -~ _
- T-90
Spdoiet i - 300
clayst, med-gy, mod silty | ] i e
Ryt B .
P - - 100
Py 7]
;__J ¥ N
siltst, med- Py -
» med-gy . 150 —
182




UNITED STATES GEOLOGICAL SURVEY HOLE NO 92
SHEET2 OF 2
REMARKS:
Leg3ing speed 20 ft/min Density rarge 3 _cps DEPTH
L ol Lc3ged deoth: 699 £t pensiy TC: 1 sec »
LITHOLOGY g, 77 5 z
5 7 Garea range— 13 cps  SPsensitivity 100 _mv § E
Gamma TC '___.__3__sec Resistance sensitivity: 5 ohms =
— - - e ~——»——? R 350=
siltst, med-gy o - i .30 Q { .
lignite (367.5-371.5) g o j .
siltst, dk-gy; high clay content 4% \j
- 5 ¢ .
} ‘? - 120
: é 400~
clayst, med-gy, very silty y L - -
5 | -
< e
lignite (434.5-440) -
lignite (444-445)
clayst, med-gy, very silty . 450
: ——140
clayst, 1t-gy, sli silty R -
siltst, lt-gy . é . —L.is0
>' Y 500 —
lignite (504-~505
siitst, med-gy & ¢ ) S -
lignite (514-515) .
clayst, med-gy, very silty h A . 0
lignite (530.5-531.5) . —
< - ]
clayst, med-gy, very silty 550
_‘—I7O
lignite (568-571) —
clayst, dk-brn
clayst, dk-gy, very silt
gy % y N 4o
siltst, dk-gy -
lignite (598.5-603.5) < ‘ 600
clayst, med-gy, very silty %‘ ' L0
= B
(}A 650~
siltst, med-gy | ] é L. 30
- ! ié L& -
clayst, dk-gy, sli silty | i o =
siltst, med-gy o 1 . .
A G AN “als 700
- ~ - L3
™ -7 ~
700 _
- 220
L At e o bz vk et e tom Bk sl _
750 —
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 93
SHEET 1 OF 2
AREA Three River QUAD NAME Boyle
DATE STARTED 7-12-79 DATE COMP 7-12-79 COUNTY stark STATE  North Dakota
FNL GROUND
LOCATION:SEC. 28 T140 N. R94 w, , FOOTAGE LOC. 46 ft  yyy 90 ft  ryi | ELev 2355 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 700 ft [CORING _ ——— DEPTH 700 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLup Lever 19 £t
LITHOLOGY RECORDED BY S. Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed- 20 ft/min Cersity range: cps DEPTH
ft . 1
a ¢ | Logged depth-_._699 Density TC: sec %)
LITHOLOGY g 9 15 100 = z
» 1 Gamma range cps SP sensitivity mv W "
=
Gemma TC: 3 sec  Resistance sensitivity: 5ohms
soil, lt-brn, sand, silt, uncomnsol - - 0—p-0
clayst, med-brn, mod silty i "‘izb,. .C‘)\s—;’ Caper -
] =" - . -
|
clayst, med-gy, mod silty - -1
R g -
clayst, med-gy, sli silty - _
- 20
-
t - 30
lignite (101-104) | 100~
i -
' - —+-40
clayst, med-gy, mod silty R —
- 150~
- -
— - 50
lignite (172.5-176) - . -
-~ —
clayst, med-gy, very silty , -
‘ 60
i - 200
I _, ]
sandst, med-gy, fine-grained
-~ =70
clayst, dk-gy, sli silty ;. ice (236.5-239) .
clayst, dk-gy, sli silty - .
clayst, med-gy, mod silty ’ 250 ~
- —~80
lignite (265.5-268) -
.
clayst, med-gy, mod silty I =
e
“}eo
lignite (301.5-303) : = 300
clayst, lt-gy, very silty - P .
- - 100
e
11 . 5= -
clayst, med-gy, very silty gnite (343.5-345) - 0




UNITED STATES GEOLOGICAL SURVEY HOLE NO 93
SHEET 2 OF 2
REMARKS:
Logging speed —__20__ft/min  Cersity rarge 3 cos DEPTH
+ o | Logged depth___699 ft Censity T.C A sec »
LITHOLOGY =8 P Lo il I
2] Garmarange.—__ 22 cps SPsensitivity. . *¥YV _ mv w L—J
Gamma TC 3 sec Resistance sensntiv-ty'__s_ohms =
clayst, med-gy, very silty h Y ~f"'~\£;f7'~“? 350
- LL <= “F+=uo
sandst, 1lt-gy, med-grained, calc, well-consol - . Y s
£ T~ -
t3 an P2 .
sandst, lt-gy, fine-grained, calc bt ‘ »
. L f .
f'} - _5 [~ 120
lignite (398.5-403.5) S S S G-~ 400
? i »«.t E_ -
i b
clayst, med-gy, mod silty % n ‘ %__ ' o
= " L: : -
clayst, dk-gy R % 3 450 —
lignite (457-461) - i % 4140
sandst, med-gy, fine-grained - {)}
. L g
= A
{ R ‘—‘L‘ = ; ; -
L3 K .4 ‘{ 7{ —
clayst, med-gy, mod silty z ’ = 130
-~ [ Fa SON =
- b -
] ——IGO
N3 - —
siltst, med-gy { . H _
lignite (547-551) ' - -~ 550
| (\) 170
| = . t } _
clayst, med-gy, very silty ::;_"“ ¥ o ]
. =5 -~ L “1+-180
3 . i 600~
i}_. had s -
sandst, lt-gy, med-grained, calc, well-consol { - \{\_—_,»“ ’ -
) . k190
=
clayst, med-gy, very silty 5 e 5 -
| - .
lignite (641.5-645) = 4
EE ] 650 —
3’ - ¢ _}reo0
clayst, lt-gy, very silty g =L - b {'Z" ; _
. 2 i
L -4
. ‘} 3 2
e L 4210
I v T e
e 7 = « v Aoihma ]
lm" "D;‘ﬁ‘ '<“ Fors " 700
D /e 3 -
700 :
. - S 220
750 ~

185-




UNITED STATES GEOLOGICAL SURVEY HOLE NO 94
SHEET 1 OF 2
AREA Three River QUAD NAME Richardton
DATE STARTED  7-7-79 DATE COMP 7-7-79 COUNTY stark STATE North Dakota
FEL GROUND
LOCATION:SEC. 12 T.140 n., R 93 w., FOOTAGE LOC. 1mee g fe x| SR 2210 £t
N FOOTAGE TOTAL
SIZE AND BIT TYPE: 4~3/4 inch drag ROTARY 642 ft Jcoring ——= DEPTH 642 ft
DEPTH TO
DRILLING AGENCY: cGregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL ©2 ft
LITHOLOGY RECORDED BY s. christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 ft/min  Density range: 3 cps DEPTH
641 ft ; . 1
a o | Logged depth. 232 *L  Density TC: sec 7
LITHOLOGY g8 ” ) 100 sl 8
»n Gamma range: hed cps  SPsensitivity. =T mv w :}
=
GammaTC:_____ 3 _ _sec Resistance sersirivi!y.___s___= ohms
soil, med-brn, sand, silt, unconsol ! - f . O,FO
sandst, lt-brn, fine-grained . (ri; A
» -r—IO
clayst, med-gy, mod silty .
: 50—
. Aot ot -
lignite (64.5-67.5) i /j . 20
clayst, med-gy, mod silty . |
lignite (94.5-95.5) i : -
clayst, dk-gy, sli silty ! : 10o-o"30
lignite (110-112) ) _
clayst, dk-gy, sli silty . i
lignite (124-128.5)
-4~ 40
clayst, med-gy, mod silty -
lignite (149.5-151) . 150—
1 E
clayst, med-gy, very silty ! - 50
| : 7
lignite (182-183) ; -
clayst, lt-gy, very silty - _
: 60
’ ’ ! 200~
siltst, med-gy . i
1 -
sandst, med-gy, fine-grained, calc - /’ —
; =70
lignite (236-241.5) ‘ 3 _
sandst, med-gy, fine-grained l . 250 =
) —+-80
clayst, med-gy, very silty | -
' 90
’ 300
sandst, lt-gy, fine-grained —-IOO
1o
- ! =
] ’ - 350

186




UNITED STATES GEOLOGICAL SURVEY HOLE NO 94
SHEET 20F 2
REMARKS:
Logging speed»__zo _ft/min  Density range cps OEPTH
% o | Loqged depth-__ﬁ}_ft__ Density TC- sec )
LITHOLOGY z 3 o i
2 Gaomma range- 15 ——cps SP sensnivny__._._._l_Q.O__mv LuL_J L—J
Gamma TC ___l__..sec Resistance sens-timy_schms 2
I o - 350—
sandst, lt-gy, fine-grained - % 4
< -
clayst, med-gy, mod silty 7]
—1-—120
lignite (401-403) 400
= : q
clayst, med-gy, mod silty ~ *;_ = _
gk ; - % 3o
lignite (431-435.5 e < >
clayst, med-gy, very silty gnite (431-435.5) < - A
siltst, 1lt-gy 450—
L A 4 is0
clayst, med-gy, very silty
clayst, dk-gy, sli silty g; -
lignite (482.5-484)
clayst, med-gy, sli silty ? 1o
liguite (456-497) 500
clayst, med-gy, sli silty
lignite (512.5-513.5) .
siltst, dk-gys; high clay content ity [ —+ 60
lignite (527.5-529) ! — _
lignite (531-537.5) 1 &‘
lignite (539-541.5) — -
1 t, dk-
crayst, dkogy lignite (548.5-550) t}- 550—
7 2 _Hiro
B = —
clayst, med-gy, sli silty
- 180
lignite (598-599.5) < 600~
clayst, dk-gy, sli silty i -
lignite (612.5-613.5) pe——c=— '
lignite (619.5-621) rre—— “Tis0
clayst, med-gy, mod silty . g -
d i
——'—. . - 6;'.7}. : h
TD A 650
642 e 200
-—210
700 —
220
750~

187




UNITED STATES GEOLOGICAL SURVEY

AREA

Three River

DATE STARTED 7-8-79

DATE COMP

LOCATION:SEC.

20 T 140 N, R 93 W., FOOTAGE LOC. 1218 ft o 60

SIZE AND BIT TYPE:

4-3/4 inch drag

DRILLING AGENCY:

Gregory Drilling Company

LITHOLOGY RECORDED BY

S. Christensen

REMARKS:

LITHOLOGY

soil, lt-brn, sand, silt, unconsol

sandst, med-brn, fine-grained

clayst, med-gy, very silty

lignite (107-109.5)

clayst, med-gy, very silty

siltst, dk-gy?

content
siltst, dk-gy;

content

clayst, lt-gy,

sandst, lt-gy,

high clay

high clay

mod silty

fine-grained

clayst, med-gy, mod silty

clayst, lt-gy,

mod silty

clayst, med-gy, sli silty

clayst, med-brn, sli silty

lignite (141.5-143.5)
lignite (145-146.5)

lignite (156.5-157.5)
lignite (167-168)

lignite (263-267.5)

lignite (313.5-314.5)

lignite (332-337.5)

HOLE NO 95
SHEET 10F 2
QUAD NAME Taylor
7-8-79 COUNTY Stark STATE North Dakota
KNZ XKK GROUND
ft FWL ELEV 2518 ft
FOOTAGE TOTAL
ROTARY 600 ft [corinG -—= DEPTH 600 ft
DEPTH TO
DRILL TYPE: Rotary FLuip Lever 40 ft
GEOPHYSICAL LOGS RECORDED BY J. Wald
Logying speed 20 ft/min  Density range: 3 cps DEPTH
% 3 Logged depth_ 999 £t pensity TC: 1 sec - %
& - Gamma range: 15 cps  SP sensmvnty»____lq_o__mv W 5
=
Gamma TC:______ 3 ____ sec Resistance sersiivityid ohms
' . T T 00
i
] . -
' -
’ TF0
.o L s .
- 50—
. =20
- —
]
i < . .
- 100~ 30
i - 7]
‘- - 40
] p—
b 150 =~
“Ts0
1 . o
|
’ o —
| - 60
200
Y 70
- 250 —
| - 4
R -
i Fo0
' - 300
e
e 100
e
- 350 =




HOLE NO 95

SHEET 20F 2
REMARKS:
Logging speed:' 20 _ft/min  Density range 3_cps DEPTH
L o 1 Logged depth: 599 ft Density TC 1 gec »
LITHOLOGY 9 o &
2z Gammo ronge __l_s_*cps SP sensmvny:__.____]ﬁp_, my w -
Gammg TC _____3_____sec Resistance sensmvny:,_Sohms =
clayst, med-brn, very silty ’ é ) ) ”-WWIV S 3309
P - %_ +ic
sandst, med-gy, fine-grained } g' - ; -
' < s : ° ’
& ! =1
£ "
e . ¢ et -
clayst, med-gy, very silty 2 <. 120
é‘} - oo 400
- .
siltst, med-gy ? 7
lignite (426-423) < . 130
clayst, med-gy, very silty ) K
] . L 450
clayst, dk-gy, sli silty - : i 140
lignite (468.5-470) . . == ..
i (
» N 3 . —
clayst, med-gy, mod silty - 4
. o e 150
. i 500 ~4
lignite (506.5-507.5) L
clayst, dk-gy lignite (509.5-511) p— ‘ ) 7]
lignite (516-517) . ' .
& o= FIGO
. l 2 -
clayst, med-gy, sli silty i : '} 5 ]
i : 550—
e |(/> 7o
lignit 564-572. -
clayst, dk=-brn N gaite ( > > ! S~ - ]
siltst, med-gy . ? o~ . -
lignite (587-588.5) _ -
clayst, med-gy, sli silty - 3 n;‘ 180
- oot =L 600
TD o
600 : = T
. e e “Fiso
650—
200
o
210
700 —
220
750 —

189




UNITED STATES GEOLOGICAL SURVEY

HOLE NO 96
SHEET 10F 2

AREA Three River QUAD NAME Indian Butte
DATE STARTED 7-7-79 DATE COMP 7-7-79 COUNTY stark STATE  North Dakota
: 0 T14 1 1265 fr M- 11 fr ok | OROUND 5157 e
LOCATION:SEC. 10 T.140 N, R 91 Ww., FOOTAGE LOC. t xx XXK | ELEV
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 505 ft ] CORING  —— DEPTH 505 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuiD LEver 3 ft
LITHOLOGY RECORDED BY  A. Banet GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 ft/min  Cersity range 3 cps DEPTH
e a. o §logjet death 504 fr Dersity TC: S€C v
LITHOLUGY & 3 I
v Gamma range 15 cps SP sensmmy-__._lzgg___mv \‘tl m
Gamma TC . 3 sec  Resistance sersitivity__9_ohms =
soil, med-brn, silt, clay, unconsol - o * R Q=y=0
; -
- <4
clayst, 1lt-gy, sli silty .
: 50—
=20
» ! ]
\
¥ F i .
‘ !
i » { __
lignite (94-95) i !
»e ( |°0_~30
clayst, med-gy, mod silty - s -
. - i =40
e i -
sandst, 1lt-gy, med-grained, calc, well-consol - .
| | “+s0
am , + -
clayst, med-gy, mod silty " ;
. ’ _
sandst, 1lt-gy, med-grained, calc, well-consol i | 60
. Aow f 200_
{
siltst, med-gy; high clay content 4.“‘. ]
a3 =70
lignite (239-241.5) a. _
lignite (243.5-245,5) -
clayst, dk-gy, very silty ’ 250 —
lignite (259-260) i - -4 80
clayst, dk-gy, sli silty i r= _
lignite (278.5-280.5) ! - -
clayst, med-gy, very silty - 90
= P 300—
-307 = -
clayst, dk-brn lignite (305-307) ‘ -
siltst, lt-gy - 100
e i \‘— _
— E— 350 =~




UNITED STATES GEOLOGICAL SURVEY HOLE NO 96
SHEET 2 OF 2
REMARKS:
. . DEPTH
Logging speed . 2Q  ft/min  Density rarge —— 3 _¢ps
w . 504 ft 1
= O Logged depthe ___2Y* %~  Density T.C — sec [%4]
LITHOLOGY E 9 o &
17 Gammarange—_ 13 cps  SPsensitivity . 100 _my w =
Gamma TC —_____ 3 ___cec Resistance sens.tivity __Jokms 2
! - 4 350
S - : -0
siltst, lt-gy i - . ; N
e : ——
; =120
il i 400
L. . -
clayst, dk-brn to blk, cbncs, sli silty - : -
A 2 __"ISO
i - _
clayst, med-gy, very silty i el i 450 —
! - 410
- B
F 2. ]
siltst, wed-gy -
LT E 50
—_—— o« A w ™ 500~
G .
B Aepele .
TD hn
505 B
- 160
550
_Ll?O
180
200
T90
650 -
_-200
4210
700~
220
750 =

191




UNITED STATES GEOLOGICAL SURVEY HOLE NO 97
SHEET 1 OF 2
AREA Three River QUAD NAME Indian Butte
DATE STARTED 7-6-79 DATE COMP 7-6-79 COUNTY Stark STATE North Dakota
KNX XEK GROUND
LOCATION:SEC. 20 T.140 N., R91 W.  FOOTAGE LOC. 9 fe [°° 372 £ b | SR 2330 £t
A FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY 701 ft |CORING _ —— CEPTH 701 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 50 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed" 20 ft/emn  Cersity range: 3 cps DEPTH
700 ft 5 : 1
a ¢ | Logged depth /Y L =~ Dersity TCoio 1 sec o
LITH GY E 3 o &
OLO & - Gamma mnqe:___li_...cps sSP sensmvily______LQQ_mv ‘; E
GammaTC:_____ 3  sec Resistance sensnivity;__s_ohms =
soil, med-brn, silt, clay, uncomsol ; . ‘ 0'1|-0
siltst, dk-gy -
clayst, med-gy, mod silty i
lignite (38-40) I°
clayst, med-gy, sli silty 50
-
clayst, med-gy, very silty 20
clayst, dk-brn lignite (75.5-76.5)
siitst, med-gy 7]
¥
| =
} |00-L3°
clayst, med-gy, mod silty 7
"'r-40
lignite (140.5-141.5)  |mees— -
pldpde 50—
clayst, med-gy, mod silty -
Py “Fso
Pty .
e |
— i -
siltst, 1lt-gys high clay content _
~-60
i 200—
clayst, dk-brn to blk, cbncs ; -
siltst, med-gy -
lignite (229-230.5) 470
siltst, med-gy$ high clay content n
250 =
lignite (265-266) , T
clayst, dk-gy, very silty !
|
lignite (289.5-291.5) “T-90
300
clayst, med-gy, mod silty -
100
-
siltst, med-gy 1
350~




UNITED STATES GEOLOGICAL SURVEY HOLE NO 97
SHEET2 OF 2
REMARKS:
Logging speed. 20 ft/min  Censity rarge 3 cps OEPTH
v 2 o | Logged depth. 700 £E  pensily TC- 1 sec »
LITHOLOGY z 9 o @
w Gamma rcmge»_].-S__.cps SP sensitivity’ 100 @y w -
Gamma TC __._3_.sec Resistance sensmv‘ty_j_ohms =
—-{ siltst, med-gy  puTF T LS - Fe "1 350
4 clayst, 1lt-gy, sli silty | ‘? 3ee g | et < ]
N 3 < 2 2 N
_‘ (\;/-: 3% { ;_\;4 -
- siltst, 1lt-gy ‘ (%’ e £ 5 -
- ' > Ried - ; —
. : > 120
- - D 400
- ; 7 ,f H -
| clayst, med-gy, mod silty Cere N f\.
- R i Afv K}T 130
siletst, dk-gys high clay content : *g : =
=1 Bad T ¢ —
_ _ . lignite (445.5-446.5) £
clayst, dk-gy, mod silty  1yonire (452.5-454.5) | f;/:‘-? S 3 450
7 eclayst, dk-gy, mod silty ! f§' e { L < i
i i ’ lignite (466.5-468.5) | <& . =
£ B 5 ]
o4 clayst, med-gy, mod silty ‘ ;’ .u-% 5 -
1 . S _
. = — 150
ilest, lt- ¢ -
1 s st, gy i o ~ i 500 —
4 - : i N
clayst, med-gy, sli silty £ . ;
T ; = - Z “TI-160
B lignite (524,.5-526.5) g . — < ._r—
clayst, lt-gy, sli silty ) g 3 ;
b ‘ - T by - i .
— s {" wren ;-: 550 -~
ds ltst, lt-gy % . ? : ; (70
Faa . 5
T ! ?- . S -
- g o i :
sandst, med-gy, fine-grained e h
- . e ‘ § 1180
. o _ 3 600
i lignite (603-605.5) .
clayst, med-gy, sli silty o= e ‘. -
- = : &
siltst, med-gy £ - ¢ 90
- lignite (627-628) . ’E . s __
- clayst, med-gy, mod silty I & e d ~
| e S L
- N ;—} - { N . 1650~
J siltst, lt-gy ] T e ’ 200
<] clayst, 1lt-gy, sli siley § o . S.) .
- } :
7S e -
4 siltst, med-gy 5 -y j, 420
7 C o - b - T 700
v Pl S Y
- TD 7 -
B 701 R ; L
+220
] 750 —
193



UNITED STATES GEOLOGICAL SURVEY HOLE NO 98
SHEET 1 OF 2
AREA Three River QUAD NAME Tracy Mountain
DATE STARTED 7-21-79 DATE COMP  7-21-79 COUNTY Billings STATE North Dakota

clayst,

med-gy, mod silty

£N KXX ROUND
LOCATION:SEC. 21 Ti39 N., R.101 w., FOOTAGE LOC. 1980 ft gyx 48 ££ e | orov 2528 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY 565 Ft ]coming — DEPTH 565 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuip Lever 19 ft
LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY  J. wald
REMARKS:
Logging speed 20 ¢t/min Censity range: 3 cps ,...EEPTH
a o | Logged depth___ 564 £t persity TC. 1 sec %)
LITHOLOGY z 3 " &
) Gamma range __l_é._cps SP sensnivny_.._.m.g_mv W ;
Garma TC ____ 3 sec  Resistonce sensitivity 5ohms *
— . B 0=y-0
| baked and fused rock, red, well-consol !
P W
7 clayst, med-gy, very silty i -
- X lignite (30-32) —
i clayst, dk-gy, mod silty lignite (37.5-39) P~ 10
layst, dk- -
| crsh ey lignite (47.5-48.5) . .
- siltst, med-gy; high clay content _
- , - 20
|
. i o .
| ‘clayst, med-gy, mod silty | ;
- ] 100—{~30
N lignite (111-113) -
.| sandst, dk-gy, fine-grained _
0
clayst, med-gy, mod silty ! “T-4¢
=1 siltst, 1lt-gy$ high clay content \; 150 =
| L
clayst, med-gy, very silty i — 50
_ lignite (175-180) ’k N
; |
- : { —
clayst, med-gy, mod silty i; 60
- E 200~
7 lignite (211.5-215.5) k\ n
— i o
§
—~ clayst, med-gy, mod silty f‘ =70
_ ' |
lignite (250-255.5) ! ' 250
- clayst, dk-gy, sli silty { e : —-80
h —
| silest, lt-gy
—
=90
1 T 300
~ clayst, dk-brn to blk, cbnecs i
Snpldgd A i oo




UNITED STATES GEOLOGICAL SURVEY HOLE NO g
SHEET 2 OF 2
REMARKS:
Loggirg 39861..__20_41‘/%0 Censity range 3 cps DEPTH
- 1
LITHOLOGY z % _cgged aepth__ 364 Ft  penqyy TC sec . g
i , Gammarange —___ 15 —¢ps SP sensmv:ty«-,w._lpg_mv w -
Gamma TC ___3'__sec Resistance sensitivity__ Johms =
e i G G 350~
.clayst, med-gy, mod silty B
7] H ' “}+c
lignite (369-370) ‘ -
clayst, dk-gy, sli silty
\ —
lignite (380,5-394) i ]
lignite (395-396.5) I""" L~ 120
lignite (399-400 i -
siltst, med-gy$ high clay gnite ( ) i 400
content N -
<
clayst, dk-brn to blk, cbnes ‘[ ]
|
130
i ] 7]
i 'f‘g . ’ n
- 450~
siltst, lt-gy { 40
e i
| ]
- T -
} =150
- d 500 =
- 1 i
clayst, dk-gy, mod silty I = * i )
lignite (531-532) - Y .
- o 5 -
siltst, lt-gy i : - i 550 —
b— 170
. ‘." » - s ;::&1-:‘ 1
Seane e “m = = i
™ s %‘9 p
565 -~
) ) “t1-1t80
600 -4
T
650 =
_—200
4210
700 —
“F-220
- 750

195



UNITED STATES GEOLOGICAL SURVEY HOLE NO o9
SHEET 1 OF 2
AREA Three River QUAD NAME Tracy Mountain
DATE STARTED 7-21-79 DATE COMP 7-21-79 COUNTY Billings STATE North Dakota
LOCATION:SEC. 34 T139 n., R.101 w., FOOTAGE LOC. 512 £ e 805 fr gk | oeee® 2592 fe
SIZE AND BIT TYPE: 4-3/4 inch drag TN TS T 460 £t
DRILLING AGENCY: Gregory Drilling Company | DRILL TYPE: Rotary o o LeveL 12 £t

LITHOLOGY RECORDED BY M. Hudson GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed- 20 ft/min  Density ronge: cps DE[PTH
459 ft . 1
o o | Logged depth__*272 L Density TC. = sec o
LITHOLOGY g g R T
n Gomma rnngE‘.._._.l._s______cps SP sensitivity. 100 w o
GammaTC:_____ 3 sec Resistance sensitivity__ _ohms =
soil, 1lt-brn, sand, silt, unconsol . 07—0
, T e i
sandst, med-gy, fine-grained ; {
‘ N
T
lignite (32-47) -
50—
clayst, med-gy, very silty
p-20
clayst, med-gy, mod silty
i 100" 30
clayst, med-gy, sli silty -
i -
clayst, med-gy, mod silty ' 40
150 =
lignite (163-164) 50
siltst, dk-gy =
lignite (186-187) b \
clayst, med-gy, mod silty | _p-eo
] 200~
‘ an—
siltst, lt-gy .
e 70
N lignite (234.5-240) -
clayst, dk-brn lignite (245.5-246.5) |mad
lignite (248-249.5) — — 250 -
lignite (254-257.5) - —4 80
clayst, med-gy, very silty ]
siltst, med-gy 1
sandst, med-gy, fine-grained : - i 300 —
lignite (307.5-312) e -
clayst, med-gy, very silty —-|oo
sandst, lt-gy, fine-grained 7]
350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO 99

SHEET 20F 2

REMARKS:

Leggrg speed'— 20 t/min  Density range'——___3 _cps
459 ft Density TC 1 sec

Logged gepthe
Gamrma rcvqe~.._..._l_'r’__.._cps SP sensitivny._,__l,go___ mv

LITHOLOGY

STRiP
LOG
FEET
METERS

Gommg TC-___ 3 sec Resistance sensnivnyiohws

“
0
w
w

Q=

e

»

é . . -
. . et _
"~ :':, .
: —12¢
- : 400 —
Kz ! . -
K l_ -
- ; . 130
e . 45( —
o s

¥ - - » - Ll
i o - L P ——14C

/v .

" sandst, lt-gy, fine-grained

siltst, dk-gys high clay content

sandst, med-gy, fine-grained

b WWW‘\

“is0

160

p— i 70

“F-i3C

b= 13C

—2C0

=210

220

750 =~

197




UNITED STATES GEOLOGICAL SURVEY HOLE NO 100

SHEET 10F 2
AREA Three River QUAD NAME Fryburg
DATE STARTED 7-21-79 DATE COMP 7-21-79 .| COUNTY Billings STATE  North Dakota
FNL FEL GROUND
LOCATION:SEC. 14 Ti39 n,, R 100 w., FOOTAGE LOC. 650 ft xxx 400 ft yxgmL | erev 2688 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY __ 421 ft |CORING —=- DEPTH 421 ft
DEPTH TG
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 8 ft
LITHOLOGY RECORDED BY A. Banet GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 ft/min  Density range: 3 cps DEPTH
a o] Logged depth_ 420 £t Density TG 1 sec o«
LITHOLOGY g 9 o &
» Gommo range ~_L._ccss SP sensitivity: 100 my o =
=
Gamma TC:i 3 sec FResistonce sersitivity___ 3 rms
soil, med-brn, silt, clay, unconsol 010
siltst, 1lt-brn; high clay content _
=10
lignite (36-43) ! -
i
| 50—
clayst, med-gy, mod silty |
20
siltst, dk-gy 7
lignite (78.5-81.5) -
clayst, dk-brn
100~ 30
clayst, med-gy, mod silty -
i 40
lignite (134-149) -
clayst, dk-bmm ; 15C —
TS0
siltst, med-gy; high clay content -
—
60
2004
siltst, med-gy lignite (205.5-206.5) _
1 —
sandst, med-gy, fine-grained ; —J—TO
!
clayst, lt-gy, very silty
250 -
lignite (261-266) —T-80
clayst, dk-gy, sli silty -
lignite (277-278)
clayst, dk-gy, sli silty -
lignite (293-297) “Foo
° 300 —~
§
i -
clayst, med-gy, mod silty
—100
i -
350j




UNITED STATES GEOLOGICAL SURVEY HOLE NO 100
SHEET 20F 2
REMARKS: :
Loggirg soee&&ﬂ/min Dersity rarge- 3 cps OEPTH
“ o | Logged depthe 420 FE  Densiy TC L sec @
LITHOLOGY z 8 | oo s | E
o0 Gamrmra runqe»_li..—cps SPsensitivity 32UV my w W
Gamma TC 3 sec Resistance sensitivity 3 _ohms 2
- . 350
clayst, med-gy, mod silty " —uc
A —1
lignite (387.5-389) cg—— o~
clayst, dk-gy, sli silty 120
lignite (401-402 H R : 400~
clayst, dk-gy, sli silty & ( ) } ) - _
siltst, med- C N e 7
o> medgy BBl O L < -
™ T 54 e
421 7
450—

—r-|40

-
— {50

=160

_-—170

“1-1i80

—-19C

_200

_FZIO

220

750 =

199




UNITED STATES GEOLOGICAL SURVEY

HOLE NO 101

SHEET1 OF 2

AREA Three River QUAD NAME Belfield SW
DATE STARTED 7-21-79 DATE COMP  7-21-79 COUNTY stark STATE North Dakota
KX | crounD ¢
LOCATION:SEC. 10 T.139 N, R 99 W., FOOTAGE LOC. 108 £c ¥ s0fc 0 | IO~ 2642 £
FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY 380 ft |CORING _ —-- DEPTH 380 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuip LEVEL 12 ft
LITHOLOGY RECORDED BY  S. Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed 20 f1/min  Density range: 3 cps DEPTH
380 ft ; . 1
e o flogged depth_ 29V IL = Density TCo = sec 0
LITHOLOGY g S o &
n Gamma runqe'_ﬁ_._cps SP sensmvuy-__.]:_qg__mv w b
¥ .
GommaTC:__ 3 sec Resistonce sersifivity. 9 chms :
soil, lt-brn, silt, clay, unconsol O-V-o
clayst, med-brn, mod silty 7]
lignite (28-33) -0
-1
clayst, med-gy, sli silty -
50 -
clayst, med-gy, very silty
20
lignite (70.5-72.5) -
clayst, dk-gy, sli silty .
lignite (87.5-89.5) ]
100——30
clayst, med-gy, mod silty
lignite (117-131) n
—~-40
siltst, med-gy .
clayst, dk~brn to blk, cbnes 150 —
o
clayst, med-gy, mod silty
-
—~60
lignite (200.5-201.5) 200—
clayst, med-gy, mod silty .
_'_'—70
lignite (231-236.5)
clayst, dk-gy, sli silty =
250 ~—
siltst, med-gy i PR
sandst, lt-gy, med-grained, calc, well-consol
siltst, med-gy )
clayst, dk~brn to blk, cbnes b
T
300—
sandst, med-gy, fine-grained "‘_'00

350 ~—

200

Cwa



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO

101

SHEET2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed-i_ft/mm

_ogged depth:___380_ft

Gamma range. 15 __cps

Gomma TC _____ 3__.__.sec

3 cps
1 sec

SP sensitivity 100 my

Density range

Density T.C

Resistance sensniv.'y'_S_ohms

DEPTH

FEET

METERS

sandst, med-gy, fine-grained

D
380

X
S
¥

L
) oreTonse
~ A

350=

— 11

=120

=130

140

“ts0

160

—170

180

130

_'—ZOO

[—210

1220

750 ~

201



UNITED STATES GEOLOGICAL SURVEY HOLE NO 102
SHEET 1 OF 2
AREA Three River QUAD NAME Belfield SW
DATE STARTED 7-21-79 DATE COMP__ 7-21-79 COUNTY stark STATE _ North Dakota
ERK GROUND
LOCATION:SEC. 30 T.139 N.,, R99 w. , FOOTAGE LOC. 253 £t MX 73 ge S0 | ohev 2624 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 380 ft ] CORING —— DEPTH 380 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 3 ft
LITHOLOGY RECORDED BY  s. Christensen GEOPHYSICAL LOGS RECORDED BY  J. Wald
REMARKS:
=
Logging speed- 20 ft/min  Dersity range: 3 cps DEPTH
a o | Logged depth_ 379 ££  pensity TC: 1 sec %)
LITHOLOGY g 3 15 100 s
wn Gamma range'—— 12 ¢ps  SP sensitivity my w E
GammaTC:______ 3 sec Resistance sersitivity. 5 ohers =
soil, med-brn, silt, clay, unconsol - - ! ‘ O=y=0
clayst, lt-brn, mod silty - ]
lignite (29-30 : -
g ) i i T
clayst, med-gy, mod silty - I
: - 50—
clayst, dk-gy ‘ “ -
. =20
lignite (67-82) T
B -
clayst, lt-gy, sli silty -~ 1en—— 30
clayst, med-gy, mod silty ; - 7
i e =40
! -
lignite (149-150.5 s
clayst, dk-brn gnite ( ) 50
' “+s0
clayst, med-gy, mod silty -~ ]
. —
- —60
- 200—
lignite (203.5-210.5) i -
clayst, med-gy, mod silty o ~
lignite (228.5-229.5) - 70
clayst, med-gy, sli silty i 7
lignite (240-244.5) ' "' 7]
clayst, med-gy, mod silty - 250 =
clayst, dk-brn . T
clayst, med-gy, mod silty - .
.
-
90
% e 300
lignite (307-310) | e -
lignite (314.5-315.5) { -
Frs b~ 100
clayst, med-gy, mod silty 7]
- r ]
350 =~




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO 102
SHEET 2 0F 2

LITHOLOGY

Logging soeed'z_of'/min
Logged depth: 379 ft
Gamma range.___ 15 ¢ps

Gamma TC - 3 sec

3 OEPTH

Density range cps

1 sec

SP sensitivity 100 my

Density TC-

FEET
METERS

Resistance sensitivity: 5 _ohms

clayst,

sandst,
clayst,

med-gy, mod silty

med-gy, fine-graiped
1t-gy, sli silty

Id H 350=—

e

Fr20

o

4140

“F-is0

1150

=170
-

180

190

200

4210

=220

750 =4

203




UNITED STATES GEOLOGICAL SURVEY HOLE NO 103
SHEET 1 OF 2
AREA Three River QUAD NAME Belfield SE
DATE STARTED 7-21-79 DATE COMP 7-21-79 COUNTY stark STATE North Dakota
FEL GROUND
LOCATION:SEC. 30 T139 N., R 98 w., FOOTAGE LOC. 355 fr DX 18 £t gy | orev 2555 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4-3/4 inch drag ROTARY 360 ft ]CORING — DEPTH 360 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 1 ft
LITHOLOGY RECORDED BY M. Hudsom GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
A Logging speed'.A_z_Q_ﬂ/mm Density range: 3 cps DEPTH
a o | togged depth_ 359 £t pensity TC.___ 1 sec %)
LITHOLOGY g 3 wo| E
1 G range: 15 cps  SP ser\smw!y__l_O_O__mv w ;
=
GaommaTC 3 _ sec Resistance sersmvity‘_s_ohms
soil, med-brn, silt, clay, unconsol ' 0—1-0
siltst, lt-brn N
0
50—
sandst, med-brn, fine-grained -
20
lignite (83.5-97.5) -
10030
clayst, med-gy, sli silty -
-1~ 40
clayst, med-gy, mod silty h -
150 =
“Fso
lignite (174.5-175.5) 7
clayst, med-gy, very silty -
60
200
sandst, lt-gy, fine-grained, calc, well-consol
clayst, dk-gy, sli silty =
lignite (224.5-235.5) 470
-
clayst, dk-gy, sli silty
250 —
lignite (254-258)
-1+=80
clayst, med-gy, very silty N
—-90
300 —
sandst, med-gy, fine-grained
100
clayst, lt-gy, sli silty . 150 —




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO 103
SHEET 20F 2

LITHOLOGY

STRIP
LOG

Logging speed:' 20 ft/min
Lagged deoth-‘_is&_
Gamma ranger____l-s cps

Gamma TC - 3 sec

EPTH
Density range- 3 cos 0

Density TC 1 sec
SP sensitivity—__ 100 _my

FEET
METERS

Resistance sensnivny:_j_ohms

clayst, lt-gy, sli silty

Bama-
1 Hapifoa ) -

Deas
. W&

150

. 1180
600

-
=190

=200

205




UNITED STATES GEOLOGICAL SURVEY 'HOLE NO 104
SHEET1 OF 1
AREA Three River QUAD NAME South Heart i
DATE STARTED 7-22-79 DATE COMP  7-22-79 COUNTY stark STATE North Dakota
FEL GROUND
LOCATION:SEC. 18 T139 N., R.97 w. , FOOTAGE LOC. 1315 fr "X 50 fr pyx | eiev 2530 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY _ 340 £t JCORING _=—-- DEPTH 340 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLuip LEveL o ft
LITHOLOGY RECORDED BY S. Christensen GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed- 20 ft/min  Density range: 3 cps DEPTH
340 ft ; : 1
a o | logged depth_ 23V EL  Density TCx sec %)
LITHOLOGY g 3 | &
» Gomma range’ 15 cps  SP sersitivity. 100 my u o
=
Gamma T.C : 3 sec  Resistance sersitivity: 5 ohms
soil, 1lt-brn, sand, silt, unconsol o 0—1—0
sandst, med-brn, fine-grained t -
J -
clayst, med-gy, sli silty
/ “Fo
/ -
clayst, med-gy, very silty K
i 50—
lignite (63-73.5) N
Jignire (75.5-77}
clayst, dk-gy, sli silty . ,‘ .
lignite (90.5-93) H -
clayst, dk-brn to blk, cbnes, mod silty ; 00— 30
siltst, med-gy ;: =
lignite (125-136) =140
clayst, dk-brn lignite (138-139) ]
siltst, med-gy !
lignite (150.5-154.5) 150
“Fs0
clayst, med-gy, mod silty E'z 7
: 60
200~
lignite (224.5-231) 70
clayst, dk-brn . ]
siltst, med-gy ; 7]
250 —
lignite (258.5-264.5) /," —4—g0
clayst, dk-gy, sli silty lignite (271-272) j .
clayst, med-gy, mod silty ; -
lignite (285-287)
clayst, med-gy, mod silty r =90
300
-r\ —
sandst, lt-gy, fine-grained
100
. T EET 4
350 =




UNITED STATES GEOLOGICAL SURVEY HOLE NO 105
SHEET 1 OF 2
AREA Three River QUAD NAME Dickinson South
DATE STARTED 7-12-79 DATE COMP 7-12-79 COUNTY stark STATE North Dakota
FEL ROUND
LOCATION:SEC. 30 T.139 N, R 96 W., FOOTAGE LOC. 25 fr Mok g5 o0 | SO 2500 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE:  4-3/4 inch drag ROTARY _ 360 Et | CORING — DEPTH 360 ft
DEPTH TO
DRILLING AGENCY: Gregory Drilling Company DRILL TYPE: Rotary FLUID LEVEL 49 ft
LITHOLOGY RECORDED BY  A. Banet GEOPHYSICAL LOGS RECORDED BY J. Wald
REMARKS:
Logging speed‘._z_Q._ ft/min  Censity ronge: 3 cps DEPTH
a o | Logged depth_ 339 £t CensityTC___ 1 sec @
LITHOLOGY E g = g
17 Gamma range ___l_é_*__«cps SP sensitivity: 100 my W I
=
Gamma TC - 3 ____sec Resistance sersatiwtyﬂ-_sahms
soil, med-brn, silt, clay, unconsol ’___' 0—1—0
z 5”2 ) 7
siltst, med-brn = 10
K3 - —
- 50—
N —20
sandst, med-gy, fine-grained i . * .
.
S - 30
U 100~
lignite (113-114) i 7
clayst, med-gy, very silty —_'—'_'__— - ]
lignite (130.5-136) T
clayst, med-gy, mod silty el -
-~ 150 —
siltst, lt-gy -
| i X
e -
sandst, 1lt-gy, fine-grained i - -
60
1) N 200_
lignite (217-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>